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THE AcAPEMV KRC4RRT6 TO ANNOUNCE THE DEATH OF 
PfiOFUtfNOK JosTAH WfrJ.AttH GlBBS. 


Professor Gibbs was born hi New Haven, Conn., Febru¬ 
ary 11, 1889, aiul died April 28, 1903. 

At the regular meeting of the Academy held May 13, 
the following minute on the death of Professor Gibbs was 
unanimously adopted : 


The Academy has learned with the deepest regret and sor¬ 
row of the death of its most distinguished member, Professor 
Josiah Willard Gibbs, and desires to place on record its deep 
sense of the loss sustained by the whole scientific world, and 
in an esjiecial degree by the members of this body. 

The first published investigations of Professor Gibbs ap¬ 
peared in the Transactions of this Academy in 1873 , under 
the titles of “Graphical Methods in the Thermodynamics of 
Fluids,” and “A Method of Geometrical Representation of 
the Thermodynamic Properties of Substances by means of 
Surfaces,” and these were followed, in 1875 and 1878 , by his 
celebrated papers on “The Equilibrium of Heterogeneous 
Substances.” The great importance of this work is shown 
by the fact that the author anticipated, by purely theoretical 
moderations, a large number of the discoveries in Physical 
•mistry which have since been made, and that he intro- 
1, into this field, the most powerful method of theorvti* 
'ostigation now known :—a method, moreover, which, 
^dependent of special hypotheses, seems destined to 
^nuanent place among those great scientific methods 


\ 


lapse of time does not render obsolete. The 


emphasising, in this memorial, the researches of 
\bs published in its Transactions, is not unmind- 
nguisbod achievements in other scientific lines, 
* others the special mention of such work. 


yfaat it recognised so early the value of his 
^dynamics, and was instrumental in giv- 
world. 


\soientific world. 
\ 
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Spatnah ftm'k. 


Figure 844.—Ancient inscription on “ Spanish Rock,” After Lefroy, 1879, It 
has been attributed by most writers to Ferdinando Oninelo, a native of For* 
tugal, wbo received an aboitive ehartei for the settlement of Bermuda from 
the King of Spain, about 1527, But there is uo evidence that he over visited 
tho islands. If the monogram ever stood for lus name the C 1 1ms now dis¬ 
appeared by weathering Quite possibly this has happened At present, 
the monogram more resf mbles TK <n FK It is more probable that it is the 
only known record of the survivors of some dilutions shipwreck in 1543, 
who may have lived for some time on them islands, and perhaps died here. 
Possibly only a single individual survived, and ho nmy have lived alone for 
years, like ** Robinscrti Crusoe.’’ The presence of a ctoss would rather 
exclude the theory that it was left by pirates or buccaneers 



This is probably one of the mementoes of the supposed visits of tho Bponieh 
before the English settlement, mentioned by Gov. Butler, in HH9: 14 Witnewe 
certain© crosses left erected upon rocks and promontories M He also refers to 
old Spanish coins tliat had been found hem by the early settlers, 

The inscription, which was originally deeply cut in tho limestone lodge, is 
gradually becoming loss distinct, due partly to weathering and partly to vandal* 
ism of visitors. A oast of it is preserved in the Public Library, at Hamilton, 
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cltvoaa, 78. 
sinuosa, 74. 
vmdis, 74, 171. 

Platypwlia siiectabilis, 17. 

I Plerogyra, 07, 85* 80, 184, 

I Plesiaatma, 88, 89 
armata, 98. 

Gnodei, 106, 172, 188. 
ramea, 04. 

Pleiiofungid*, 180. 

Plesioseris, 155. 

Plexippus paykulli, 207, 268, 271, 275. 
Pocillopora, 184, 208. 
damioomis, 164. 
graudia, 210 
Pociaoporidiv, 184. 

[ Podabacia Crustacea, 136. 

diaper, 186. 

| Podasteria, 84, 85. 
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Podaateria gyroaa, 84, 85. 

• Podobacin, 184 and Errata. 

Polyaatra Yenoan, 156. 

Polyoorpa obtecta, 829, 885, 886. 

mulfciphiala, 886 
Polyoladia. 41. 

Polyol) ntdm, 828, 85t. 

Polystyelidue, 8*9, 879 
PolvHyncratcm amethynteum, 828, 886. 
Polyzoa, 54, 880. 

Poma* ontrub fuaena, 56. 

Pomdlio aytecua, 801. 
cmeraaeena, 80). 
cotillce, 801. 
eulienaia, 801. 
dubina, 801. 
euoercun, 801. 
flaviptm, 801. 
degeeru, 801. 
lspvia, 299. 
maenhouuus, 802. 
mexicwnutt. 801. 

inuHcnlu*, 801. 
parvironua, 802. 
pooyi, 80). 
pruinoauti, 802 
aumichrawti, 801. 

«yxirt(*tiB, 801. 
urbictw, 801. 

Poriim plagiopora, 54, 

Hubsulenta, 54. 

Ponte*, 112, 1H4, 185, 188, 208. 
HHtriroidQB-aBtreoidOB, 160. 

iiBtreoidee, 160, 162, 170, 181, 187, 
196. 

tt»treoide«var. Brazilian trie, 160,166. 
Brainier!, 162, 196 
clavaria, 158, 362, 168, 170, 206. 
furcata, 159, t70. 
nodi fern, 158. 

polymorpha, 158,159, 170, 181,206. 
porites, 158, 159, 206. 
solid*, 161. 

auperficiali* 4- incerta 4- Quadalti- 
+ agaric® *• aatreoide#, 160. 
valida, 158. 

Yerrillii, 161, 198. 

Poritid#, 158, 181, 196. 

Pori tin 158. 

Frion&straa, 89, 92, 184. 
abditu, 88, 92 
Agasnizii, 80. 

Chinensis, 98. 
favosa, 92. 
melicernra, 98. 
rigida, 127. 
spectabiiis, 92, 
rarla, 79* 

Proteolytic Action of Papain, 5, 
Faamtnocora, 184. 

Paeudoeero* auteoUneata, 42. 
bicolor, 42, 

Paendoaoama gnaoamala, 56. 


Paeudosqnilln cillata, 20. 

1 atylifera, 20. 

Pterosyllis, 68. 

Publication Fund, Contributor* to, v. 
Pnlmonata of Bermuda, 85. 

Jtathbun, JdtKH M, J., 17,18. 

Batlibun, Mr R., 187, 191. 

Reptile*, 57. 

Keunnia jamellona, 108, 109. 

Rhodarma < alicnlam, 159. 

Lagreneri, 159. 

J ioritos, 159. 
ozona, 882, 885. 
picta, 828, 881, 885. 
KhynobolopbuH, up , 275. 

Ribbon Fish, 56. 

Rice, Win North, vii, \iii, xil, xiii. 
Add ress liy, xxxvi. 

Richardson, Harriet, Marine and Ter¬ 
restrial laopods of the Bermuda*, with 
doHcrintiohH of new Genera and Spe¬ 
cies, 217. 

Robe Coral 115, 118, 121, 178, 180. 

Roth well, Richard, xii. 

Royal Observatory of Edinburgh, xii. 
Royal Society of London, x 
Kune inn inconepicua, 28. 

Salticu* diversns, 267. 

melanognatbue, 275. 

1 Sarcobotrylloidea. 878 
I Hearns guaeamaia, 56. 
j Scaur, The 88, 89, 45. 

I Scientific Thought in the Nineteenth 
1 Century, Win. North Rice, xxxvi. 
Scolymin laccra, 117, 180. 
j Scomber maculates, 56. 

1 Scomberommu® mncolutus, 56. 

Hcylleea pelagioa, 84. 

Scytodea fttsoa, 269. 

I longipcB, 268. 

Scytodidia, 268. 

Sea Devil, 41. 

Sea Gipger, 182. 

Seal, common harbor, 59. 
i Seriatopora. 184. 

Shade Coral, 181. 

Sheffield, Joseph, xxyIi. 

, Sheffield Scientific School, xxvii; 

1 Shepard, C. M., xxli. 

. Dr. Oharlee CJpham, xix, xxxiii, 

| Sialla alalia Bermudenaia, 58. 
j Siderastrwa, 89. 

I galaxea, 156. 
i grand!*, 151. 

radian*, 88, 152.158-155,181,186. 
aider**, 151, 154,155, 181, 188, 
var. idtida, 152. 
stellata, 156,186 196. % 

var, oonferta, 155,196, 

Sidetina galaxaa 158. 

Bilk Spider, m 
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Slim Spider, m 

Sfllimnti, Prof. B., xix, xxi, xxiii, 210 
Simple Aacidiane, 329, 885. 

Sipanculue nudna, 88. 

Smith, Prof. H. M., 888. 

Prof. 8.1.. 888. 

Solenaatraa, 87, 88, 100, 105, 109, 183, 
184, m 
Bonmoni, 104. 
exeelaa, 98. 

hyadea, 97, 88, 88, 100, 104, 183. 
tnkane, 104, 
pleiadea, 105 
stellular*, 97, 104, 105. 

Some Spiders and Mites from the Ber 
mnda Islands, Nathan Bunks, 267,268 
Spanish Mackerel, 56 
Sparassidtw, 274. 

Sperm-whale Louse, 21 
Spbwroma ereunlatuiu* 292 
Sphwromida*, 27H f 291* 

Sphenotroohus aim ton, 198 
Spirilla Pernuii, 23. 

$qnaluej>latymlo», 55. 

St*rO«r«i, 8H, W, 08, 171, 181 
*maU-eycd, 172 
ten raved, 172. 

Starling, KnroTwau, 59 
Stenetrium stsbbingi. 285 
StenoHoma irrorata, 293 
Stephanocoenia, 106, 170, JN4 
dmdroidea, 108. 
interscpta, 106, 183. 

Mlohelini, 100 
Stereocla valla, 333 
australis, 332. 
oblonga, 334 

Stbenoteutbia Bartramii, 23. 

Stiles, President, xiv, %y , xvl, x?k, xx\ u 
Stomatopoda, 20, 

Strombas giga*, 55. 

Strong, Profeinor, xx. 

Bev. I>r. Nathan, xv, xvi. 

Styeia, 380, 888. 
aggregate, 888. 
oaaopoides, 327, 328, 388 
partita, vat* belrmudeaaia, 327,329, 


j* Magana, 311. 

BtyJaateridw, 188 

BerttmdensUi, 48* 
pbora. 184 
airabUk, 108, t08. 

‘ Hrtdm, 108,172. 

Mm* 108. 

ilia, W, 118,118,118, 177,178, 

, % amemona + S* conferto * S. 

> * S,h«Cte#te + S, Tbomaeiana 
—+ 8. Ktooxl 
' Mssdlpaaeeal 118. 


Symphyllia dipsaoea. 118, 
ttaadulpeneia, 121 
Harttif, 128 
margiuata, 121. 

strigosa -f S. anemone + S margi- 
, natn -fiagihs, 121. 
verrucosa, 121 

i Symplegma vtride, 326, 329, 373, 378 
Hyuiuwft, 184 

Tanais cawilwh, 278. 
dubius, 279 
hirticandatuH, 278 
tomen tonus, 278 
vittatuH, 278 
Taniuoidoa. 278 

Tapi n alt rin meJanognathns, 268 275 
Tectibram Uiata, 23 
Tegenaria derhaim, 271, 275. 
Terebelhdes, 38. 

Tethys Braxiliana, 27 
daetyloimde, 27 
Florideneis, 27 
, roegaptrra. 26 

mono, 25 
i tarda, 26 

Tetrachta j>oroHa, 22 
( Tetraatemma agn< ola, 46 
Thalaeaeroa Baronii. 40 
Thallepus onmtUb, 28 
ThecocyathuH cylmdrnceiie, 198 
Thernlfidm, 272 
Theridnm ruftpes, 272. 
stadiosum, 2«2. 
fcepidanorum, 267, 273 
Tbespesius oo< identaliH, 313 
Thornton* pallem, 267 
Tbm Floridamw, 19. 

Th.yaanozoOn Broehii, var nigrum, 41 
gnseum, 41 
nigrum, 41 
Tiohimem, 150 

Tomlinson, Dr lleni) A , xxvi 
Tooth Coral, 178 
Toxeuma Oatolmeusto, 19 
Traohyphylha, 81, 86, 87, 184 
I amarantliutt, 82 

i amarantum, 81,82 

amarautus, 82 

Oeoffroyi, 85. 

Traehyphyllina*, 05, 84. 

Tree Coral, 173, 175, 170. 

I Tree Spanow, European, 58 
1 Tnoerafcopa, 322. 

I Trichomaaidw, 305 . 

J Tridacophyllia, 85, 110, 184 
iactaca, 135 

Trigonoporus eephalopbthalma, 45. 
i microps, 45 
I Tronic Bird, Bed-bffled, 58. 

Tucker, Robert, xi. 

Tunicate of Bermuda, 325 
i Turbellaria, 4 l. 
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Turbinaria, 111, 184, 

Twining, Prof., xxvi. 

Tylides, 800. 

Tylos armadillo, 800. 
latreilli, 299, 800. 
niveus, 299. 

Tyrosin, 8. 

Uloboridw, 278 

Uloborus genioulatus, 278. 
zoaiH, 207. 278. 

Ulophyilia, 115-118, 182. 177, 178, 184. 
aspera, 182. 
eeflulosa, 182. 
crisps, 115, 181. 
maxima, 182. 

Stublmonni, 182. 

Undaria agaricites, 140, 146. 
undata, 140. 


Verrill, A. E., Notea on Coral* of the 
Genua Aeropom ('Madrepor* Lam.) 
with new descriptions and figures of 
Tj^pes, and of several New Species, 

Variations and Nomenclature of 
Bermudian, West Indian, and Brazil¬ 
ian Beef Corals, with Notes on verb 
one lndo-Pacific Corals, 68. 

Verrill, A, Hyatt, 15,16, 18, 20, 28, 24, 
26, 27, 29, 81, 86, 87, 41, 42, 47, 50, 
51, 56, 58, 208, 277, 825, 408. 
on Bermuda birds, 58. 

Vorraoella, 85. 
grandis, 58. 

Vireo, white eyed, 58, 
bermudianne, 58. 

Volva miiplirata, 85. 


Underhill, Frank P., and Mendel, on Wala vernalis, 274. 

Digestion of Proteids, 1 . Webster, Dr. Noah, xviii, xx, xxii, 

Uropodias bermmlensis, 804. xxix. 


Valvifera, 298. 


1 Wesleyan University, xii. 

West Indian Coral Fauna, Characterise 


VanName, W. G., 15, 25, 46, 271, 279. ties of the, 188. 

Van Name, W. G., Ascudians of the Whentear, 58 
Bermuda Islands, 825. White-eyed Vireo, 58. 

VanRhan, T. W.. 64, 144, J60, 1D0, 306. White, Henry, xxvi. 

Verrill, A. E , 367, 377, 835, 827, 888, 1 Whitfield. R P , 176. 

885, 886, 887, 888, 388, 380. 804, 408 Whitney, Profewtor W IX, xxxi. 

Additions to the Fauna of the Ber- Woolsey, President Theodore D., xxiii, 
mudas, 1901, 15. I xxiv, xxv, xxvi. 

Comparison of the Bermudian, West 

Indian, and Brazilian Coral Fannw, Yale Natural History Society, xxviii. 
169. Yale Beview, xxii. 
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ERRATA. 

Page 98, Hue G from bottom, for D ilab*if*ra t read Dolabrtfera . 

Page 4ft, Urn? 20, for lix read Ixix 
Page 51, line 89, for Flagg’s read Flatt’s. 

Page 52, line 15, for 1901 read 1900. 

Bee also page 62. 

Page 68, line 10 from bottom, for Vaughan, read Gregory 
Page 89, line 5, for PI. xii read Pi xiv. 

Page 98, lme 22, for T read F. 

Page 118, line 8 from bottom, for Ensmillldte read Ensiuilidfe. 

Page 114, underwit, and p. 170, line 25, for tCnsniillia read JCusnulut. 

Page 126, line 22, for PJ. xxi read PL xxv. 

Page 128, line 17, for PL xxxiii, fig. 4 read PL xxv, fig. 8. 

Page 129, last hue, for 4551 read 4544. 

Pago 187, line 17, for tnryida read tnrgidum. 

Page 145, line 8 from bottom, for type read types. 

Page 149, line 7, for Dam n read Dantr. 

Pago 151, line 1, for 400 mi " read 240 rom , for 150 mm read 195 ww 
Page 184, line 24, for Cryptabm ia read CVypfa&acirt, and for I\)(iobacia read 
Podabacia. 

Page 190, line 15, for 4557 read 4587. 

Page 194, line 9, for 4543 read 4518. 

Page 200, Hue 18, for 81 read 80 ; and line 20, omit No. 1901. 

Page 202, line 9, for Fig. 1 read Fig. 2 , and line 12, for Fig 2 read Fig. 1. 
Page 208, line 88, for 1487 read 1489. 

Page 804, line 28, omit No. 1901, and line 24, for Went Indian read Florida. 
Page 245, line 6, for 8068 read 8068a. 

Page 257, line 85, for 4187 read 4167. 

Page 262, last line, for 8068 read 8068a. 

Page 264, line 4, for 8068 read 8068a ; and line 88, for 220 read 222. 

Page 265, line 6 from bottom, for 1686 read 1688. 

See gliio page 266. 

Page 268, Hue 2 tram bottom ; page 272, line 6; page 278, line 28, page 274, 
line 8 from bottom, for Goelin read Gosling. 

Page 280, Hue for triangulate read triangulate*. 

Page 282, line 22, for 6194 read 8255. 

page 661, lilt* 64, for Giard 1872 read Verrill 1871. 

Bag* 664, line 60, for 9 read 20. 




THE CONNECT I (JUT ACADEMY OF ARTS 
AND SCIENCES. 

CENTENNIAL ANNIVERSARY, OCTOBER 11th, 1899. 


NORTH SHEFFIELD HALL 
Afternoon Session, 8 p. m. 

1. Reading of Communications from Corresponding Societies, 

by Alexander W. Evans, Pli.I)., Secretary of the Academy. 

2. Address of Welcome, by His Honor Lyman A. Mills, 

Lieutenant Governor of Connecticut. 

3. Address; The Debt of this Century to Learned Societies, 
by Professor William II. Brewer, Pli.I)., President of 
the Academy. 

4. Address; Scientific Thought in the Nineteenth Century, by 

Professor William North Rice, LL.D., of Wesleyan 
University. 

I At the close of the addresses au opj>ortuui(y will be offered for oral 
communication* from delegate* of Corresponding Societies.] 


Evening Session, 8 p. m. 

5. Address; The History of the Academy during its First 
Century, by lion. Simeon E. l)a li*win, LL.1). 

Reception by the Academy of delegatee from Corresponding Societies and 
invited gnesta, in Winchester Hatl, from 9 to 11 p. m. 


With the above program the Connecticut Academy of Arts 
Mid Sciences, the third in age of the learned societies of America, 
celebrated on the 11th of October, eighteen hundred and ninety- 
nine, its one-hundredth anniversary. By a happy coincidence the 
Centennial of the Academy came iuto near conjunction with 
the Bicentennial of Yale University, the foster-parent of the 



viii , , Content* ini Ann inert ary. 

Academy, but at the same time was far enough removed to 
escape occulta tion. 

In the absence of his Excellency the Governor of Connecticut, 
who had official engagements elsewhere, the Lieutenant Governor, 
Hon. Lyman A. Mills, welcomed the Academy and its guests in 
the name of the State. 

The addresses of the occasion, by the President of the Academy 
and two of its honored members, are printed in the pages that 
follow. Hoth to Judge Baldwin, of the Supreme Court of Con 
neetieut, who drew so faithful a picture of the Academy’s past, 
sotting it in just relation to its environment and making even its 
more humble details attractive, and to Professor Rice, of Wes¬ 
leyan University, who so admirably outlined the course 1 of scien¬ 
tific thought in the nineteenth century, the Academy is under 
great obligation tor tin* service rendered. 

The cordial greetings received from the correspondents of the 
Academy at home and abroad, conveyiug congratulations on the 
work achieved jn the past and good wishes for the future, added 
much to tlie interest of the occasion. Their number and wide 
distribution, as shown in the subjoined list, bear witness to the 
sympathy which in this age unites tno workers in science of all 
lands. 


Johns Hopkins University, 

Boston Society of Natural History 1 , 
Harvard University, 

Field Columbian Museum, 

Connecticut Historical Society, 

Trinity College, . . 

State Historical Society of Wisconsin, 
Wesleyan University', 

New Londou County Historical Society, 
Liunean Society of New York, 

New York Academy of Sciences, . 
American Philosophical Soeicty, 
Franklin Institute, 

Pennsylvania Historical Society, 
Missouri Botanical Garden, 

Academy of Science, 

Essex Institute, .... 
Georgia Historical Society, 

Smithsunian Institution, 

United States Naval Observatory, . 


Baltimore. 

Boston. 

Cam bridge. 

Chicago. 

Hartford. 

Hartford. 

Madison. 

Middletown. 

Now London. 

Now York. 

New York. 

Philadelphia. 

Philadelphia. 

Philadelphia. 

St. Louis. 

St. Louis. 

Salem. 

Savannah. 

Washington. 

Washington, 
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Koninklijke Akademie van Wetenschappen, . Amsterdam. 

Naturforscheude Gesellsehaft, . . . Basel. 

Bataviaasch OcnootHchap van Kunsten en Weten- 

sehappcn,.Batavia. 

Koninklijke Natuurkundigo Vereeniging in Neder- 

landseh-Indie, .Batin ia. 

Kbniglich Proussiscbc Akademie der W.iBsensohaf- 

ten, ....... Berlin. 

Government Observatory, . . . Bombay. 

Metoorologisches < ibscrvatorintn, . . . Bremen. 

Naturwissetisehaftlioher Verein, . . . Bremen. 

Queensland Branch of the Koval Geographical 

Society of Australasia, . . . Brisbane. 

Academic des Sciouees, des Lettres et do' Boaux- 

Arts do Belgique,.Bruxelles. 

Institut Metcorologique de Uoutnanie, . . Buchan, st. 

Socidte Linnoenne de Normandie, . . . Caen. 

Asiatic Society of Bengal, .... Calcutta. 

Kongelige Frcdcriks Universitet. . . . Christiania. 

Koninklijk Nederlandsch Meteorologiseh Instituut, De Bilt. 

Natu rforscher-Gesdlschaft bei der Kniserlichcn 

Universitrit,.Dorpat. 

Verein fiir Erdkunde,.Dresden. 

Royal Observatory,.Edinburgh. 

Naturforschendo Gesellsehaft, . . . Emden. 

Natnrforschende Gesellsehaft, . . Freiburg im Broisgau. 

Naturforschende Gesellsehaft, . . . Gorlitz. 

Kongliga Vetenskajvs och Vitterhets SamhullM, Gothenburg. 
Nova Scotian Institute of Science, . . Halifax. 

Societas Scientiarum Fcnnica, . . . Helsingfors. 

Societas pro Fauna et Flora Fcnnica, . . Helsingfors. 

Medici nisch-N at urwissenseluitliclie Gesellsehaft, Jena. 

Society Physico-Mathematiqne, . . . Hasan. 

Naturwissenscliaftlicher Verein fiir Schleswig-Hol¬ 
stein, .Kiel. 

Physikalisch-okonomischc Gesellsehaft, . . Konigslverg. 

Geological Society, .London. 

Mathematical Society,.London. 

Royal Historical Society, .... London. 

Royal Society,.London. 

Konglige Carolinska Universitet, . . . Lund. 

Literary and Philosophical Society, . . Manchester. 

WeafSMscher Provincial-Verein fiir Wissensehaft 

und Kunst,.Munster. 

Real Istitnto d’ineoraggiamento, . . . Naples. 

North of England Institute of Mining and Mechan¬ 
ical Enmneers, « . . Newoastle-npon-Tync. 

Geological Survey of Canada, . . . Ottawa. 



X 


Centennial Anniversary. 


Soci6t<3 Mathlnnatiqne de France, . . ' . Paris. 

Obsorvatoire Central Nicolas, . . . Pulkowa. 

Reale Aceademia dei Lincei, .... Rome. 

Societu Italiana delle Scienze detta del Xli, . Rome. 

Academic Imp&nale des Sciences, . . .St. Petersburg. 

Comite G£ologique,.St. Petersburg. 

Observatoire Physique Central Nicolas, . St. Petersburg. 

RuBsisch Kaiserlicbe Mineralogische Gosellschaft, St. Petersburg. 
Soeiodad Cientilica do Chile, .... Santiago. 
Royal Society of New South Wales. . . Sidney. 

Museum,.TrOmso. 

Reale Mnseo di Zoologia e di Anatomia Couij)arat,a, Turin. 
Konglige Universitet,.Ppsala. 


From these greetings we venture to Rolect for reproduction 
here, on the ground of our inheritance of a common language Hnd 
of other common heritages, the following: 

THE ROYAL SOCIETY OF LONDON 

FOR IMPROVING NATURAL KNOWLEDGE 

Sends to the Connecticut Academy of Arts and Sciences on the 
happy occasion of its celebrating the Centenary of its foundation 
brotherly greetings and hearty congratulations. 

From the earliest days the Royal Society has felt that its efforts 
should not be confined to the city whose name forms part of its 
title, and liaB always sympathized with, and, from time to time, 
has assisted undertakings for improving Natural Knowledge 
carried out in various parts of the world. It remembers with 
pride how since its early years it has been able to count as mem¬ 
bers of itself many distinguished men of science dwelling on the 
other side of the Atlantic, some of whom Connecticut can claim 
as its pwn. 

And to the earnest wish that the Connecticut Academy of Arte 
and Sciences may enjoy continued prosperity in time to come it 
adds the no loss sincere and earnest wish that the brotherly ties 
between those who on the two sides of the ocean are devoting 
themselves to improving Natural Knowledge may grow still 
stronger as the years pass on. 

Listbb, 

Pres. JR, S. 
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THE LONDON MATHEMATICAL SOCIETY 


Present fraternal greetings to the Connecticut Academy of 
Sciences on the occasion of the hundredth anniversary of their 
foundation. 

They loot back with satisfaction on the exchange of publica¬ 
tions which has subsisted botween the two bodies ever since their 
own foundation in the year 18(>f>. 

They recognize with much pleasure the importance of the 
researches in Mathematical and Physical Science given to the 
world by the Connecticut Academy in a language which does not 
convey to them any suggestion of a foreign origin. In no coun¬ 
try has the value of these researches been earlier or more fully 
recognized than in Great Britain. 

They desire and expect a long career of increasing usefulness 
and honor for the Connecticut Academy of Sciences, which even 
now takes rank among the most ancient of the existing learned 
societies of the world. 


Signed in behalf of the London Mathematical Society. 

Kelvin, f* resident. 

JosKiMi La.kmok, Treasurer. 


London, July 31,1899. 


ItoHKKT TlTKKB, 

A. E. II. Love, 

* 


Secretaries. 


THE COUNCIL OF THE MANCHESTER LITERARY 
AND PHILOSOPHICAL SOCIETY 

Send most cordial greetings on the occasion of the Centenary 
of the Connecticut Academy of Arts and Sciences. 

They recall the great services which the Academy has rendered, 
not Only in the encouragement of scientific research within its 
own borders, but also by the singular merit of its publications, 
many of which they fool will rank as permanent landmarks in 
the history of Science. 

The Council feel that they can express no better wish than that 
the Academy may continue to flourish in a manner worthy of its 
past traditions. 

26th September, 1699. 

Horace Lamb, President. 

R. 6. Qwvther, 1 Honorary 

Fkancib Jones, ) Secretaries. 
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Royal Observatory, Edinbvroh. 

27th September, 1809. 

To the Secretary Connecticut Academy of Arts and Sciences, 
Hew Haven, Connecticut, TJ. S. A. 

Dear Sir —The Staff of this Observatory desire to join with 
mo in most heartily congratulating the Connecticut Academy of 
Arts and Sciences on the celebration of the hundredth anniver¬ 
sary of its foundation. 

On this auspicious occasion we particularly call to mind tlic 
distinguished services to the Sciences of Meteorology aud Astron¬ 
omy done by your illustrious members Loomis and H. A. 
Newton, whoso names will ever be associated with the scientific 
progress of the closing century. 

Wishing the most complete success to yonr commemoration and 
regretting that it is not practicable for any of us to share per¬ 
sonally therein, I am, Dear Sir, 

Very faithfully yours, 

Rai,fh Cofklakd. 

In addition to the greetings sent, several of the societies had 
also appointed delegates to represent them at the Celebration, 
delegates of foreign societies being naturally chosen front their 
American membership. Some who had accepted appointment 
found themselves at the last moment unable to come. Actually 
present were these: from the Boston Society of Natural History, 
Professor Edward S. Morse ; from Harvard University, Professor 
Charles K. Lanman; from the Connecticut Historical Society, 
Hon. Simeon E. Baldwin; from Wesleyan University, Professor 
William North Rice; from the Geological Society of Loudon, 
Professors George J. Brush aud Edward S. Dana; from the 
Literary and Philosophical Society of Manchester, Professor J, 
Willard Gibbs; from the North of England Institute of Mining 
and Mechanical Engineers, Newcastle-upon-Tyne, Mr. Ridiard 
P. Rothwell, of New York. 

With a reception tendered by the Academy to the delegates 
and invited guests, the celebration, and with it the record of, the 
first century, was closed. 



THE FIRST CENTURY OF THE CONNECTICUT 
ACADEMY OF ARTS AND SCIENCES. 


An Historical Address delivered before the Academy at its Centennial 
Anniversary, on October 11th, 1889. 

By SntBOK E. Baldwin, LL.D. 


American science, and perhaps we may say American letters, 
first began to take ehapo in the latter half of the eighteenth 
century. Franklin was easily the first m each One is almost 
tempted to declare that he was the first American who wrote 
good English: it is certainly sate to say that he was the first 
whose style of composition had a distinct and lasting charm. 
This gave wings to his scientific discoveries and conclusions, 
and made him a citizen ot the world. 

It was natural that he should take the lead in introducing 
upon our continent the learned academy. 

The American Philosophical Society sprang,from his creative 
touch, find had its first beginnings at Philadelphia m 1744. Bos¬ 
ton followed in 1780 with the American Academy of Arts and 
Sciences, and the list for the century was closed at New Haven 
with the Oonnectieut Academy of Arts and Sciences in 1799.* 

It is seldom that anything enduring is originally constituted in 
the form and manner which subsequently mark its character. 

In laying the foundations of the oldest of the societies which I 
have named, which was in 1743, it was Franklin’s aim to bring 
Into association oil who hod any reputation for scientific attain¬ 
ments in the different colonies. While an organization was 
k effected in 1744, no one came in, outside of Pennsylvania, New 
York and New Jersey, and after a languishing existence of a 
quarter of a century it was merged with a local society of Phile- 

*A& BMOoiatlon oslled “The Society for Promoting Useful Knowledge” 
evicted In the oity of New York in 1788, which met monthly; but it woe not 
Mam*s American tfmprqpSy, ed. of 1788, 868. 

Them, Corn. Acad., Tot. IX. 
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delphia under a charter from the State of Pennsylvania, incor¬ 
porating it as the American Philosophical Society for the Promo¬ 
tion of Useful Knowledge. Of this Franklin was the first 
President, aud it has ever since maintained an honorable position 
in the republic of letters. 

In like manner the Academy, whose centennial we meet to-night 
to celebrate, was founded on the ruins ot an earlier organisation, 
the Connecticut Society of Arts and Sciences. In 1770, Benjamin 
Guild, a Harvard tutor, who was then planning the foundation of 
the American Academy at Boston, ou his way back from Phila¬ 
delphia, where he had probably made himself acquainted with 
tho constitution and methods of the American Philosophical 
Society, stopped over at New Haven to see one of its early mem¬ 
bers, President Stiles. The establishment of academies both at 
Boston and New Haven was talked over at length, and each soon 
made earnest efforts in that direction. A few months later, Mr. 
Guild was able to send Dr. Stiles a copy of the charter granted 
by Massachusetts for the American Academy of Arts and Sciences. 
In Connecticut, however, a less friendly spirit was shown. The 
relations between the State and Yale College were somewhat 
strained. That institution bad become a body of great and grow¬ 
ing importance. It was self-governing. The fellows or trustees 
were all Congregational clergymen, and perpetuated themselves 
by filling vacancies, as they might arise. No power of visitation 
had been reserved in terms to the State, when the charter was 
granted, aud none was admitted to exist by the College authori¬ 
ties. It was obvions that any academy of arts and sciences which 
might be incorporated would naturally gravitate towards the 
College, and come ultimately under the leadership of the same set 
of men. 

There were those also, even among the Congregational clergy, 
by whom the College was viewed with some distrust. President 
Clap had been a Calvinist of the old school, but President Stiles 
was what in those days was denominated a Latitudinarian. He 
was of opinion that the trne theory of Christian redemption Was 
that—to use his own words in a letter to Dr. Franklin-^a “ happy 
immortality ” had thus been “purchased for the virtuous and 
truly good of every religious denomination in Christendom, and 
for those of every age, nation aud mythology, who reverent* the 
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Deity, are filed with integrity, righteousness, and benevolence.”* 
Such sentiments did not generally prevail in the Congregational 
pulpits of the State, and those who did not share them were able 
to point to the declining state oi the College church as evidence 
of their evil tendency. 

Under these circumstances a charter for “ the Connecticut 
Academy of Arte and Sciences,” drafted by President Stiles, was 
sent by him to the Rev, Dr. Nathan Strong of Hartford for pre¬ 
sentation to the Genera] Assembly at its May session, to be held 
in that city in 1781. The Academy was to consist oi a President 
and Fellows, the first meetiug to be called by Dr. Stiles and held 
at “the chapel of the College of Connecticut Uall in New 
Haven.” A blank was left in the draft for the names of the 
incorporators, which it was probably supposed could lwst l>e filled 
by Dr. Strong on consultation with the friends of the measure in 
the Assembly. Apparently it found friends in the upper house, 
for it was there passed, and with such inconsiderate haste that the 
blank was left unfilled, thus making the bill totally inoperative. 
In the lower house it received more carofnl attention. An 
amendment was proposed to make the Academy “at all times 
subject to the visitation and inspection of the General Assembly ” 
and the matter continued to the next session at New Haven.f In 
tliis disposition of it tho upper house finally concurred, and after 
one or two similar continuances at subsequent sessions. Dr. Stiles 
evidently thought it best to make a fresh start on a different basis, 
for we find him, in 1783, in consultation with hie cousin, Rev. 
John Devotion of Saybrook, over a new charter, for the “ Connec¬ 
ticut Academy of Sciences,” making the Governor of the State 
the first President, aud the Secretary of the State the “ chief 
Secretary.” The Academy was to lrave power to establish a 
botanical garden and to purchase or erect a suitable building, con¬ 
taining a hall for its meetings, a library, and rooms adapted to 
the purposes of a museum. The first meeting was to be held at 
Middletown.:): 

* FamkltttV Phils, ed. of 1884, 1, 622 

tOdtttt. State Has AfoMvea, Colleges and Schools, 1768-1780, No 184 
IAa ¥«t» Bade, I, 881. 

t Mm- Ma*y of President Stiles, T«l. 11, p 289. This draft of * charter is 
AM pMssmdlri the Stiles Mss., la the Ysle library. 
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A sedulous desire to avoid any marked connection with the Col¬ 
lege Is shown in this scheme of organization. The arts were even 
excluded from the corporate name. It fared, however, no better 
than its predecessor; one cause perhaps, being that it provided 
that the proposed building should he free of taxation. The pub¬ 
lic mind, also, was full of other things. The era of the revolution 
had closed, but that of reconstruction, with all its jMKeibilities, was 
now opening. 

Three years later, in despair of obtaining the legislation desired, 
a voluntary association* was formed at Hartford during the ses¬ 
sion of the General Assembly there, by the name of the Connecti¬ 
cut Society of Arts and Sciences. Dr. Stiles and Dr. Strong were 
among its active promoters, the number of whom was limited to 
sixty, and soon rose to over forty, the Lieutenant-Governor of the 
State being the first President. It was to have two semi-annual 
sessions, alternately at Hartford and New Haven, during the ses¬ 
sion of the legislature at each place. 

No prophet was needed to predict the practical failure of this 
scheme. It was an appendage to the General Assembly, but 
without its countenance. It had no fixed center nor plaoe of 
abode. 

A learned academy must be the outgrowth, or at least must 
have the cordial support, either of a university or of a capital. It 
must draw its life from an exchange of the fruits of scholarship, 
or an exchange of news of scientific discovery. Nor can it be 
migratory. It most have a trov <rr«, if it would exert a continuous 
and lasting influence. 

But one paper was ever published by the Connecticut Society 
of Arts and Sciences—a dissertation on the Language of Hie 
Muhhekaneew Indians, by Rev. Dr. Jonathan Edwards, the 
younger. It is one of acknowledged merit, and was communi¬ 
cated to the Society in October, 1787. 

The times were then growing more and more unfavorable to 
the cultivation of any science but that of politics. 

The one great subject of thought was the formation of a better 
government for the United States. The Convention whiOh 

* Stiles' Diary, Vol. 10, p. ISO. A aeareh through the Journal at the May 
Seeidon, 1786, oonfirme the accuracy of Dr. Stllee* entry as to ita not bujag incor¬ 
porated. • 
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framed the Constitution of 1789 had just closed its sessions. 
Whether to ratify or reject the work, whether to side with Ham* 
ilton or Patrick Henry, were questions which quite superseded 
any that could be raised by I)r. Edwards as to the analogy 
between the Hebrew and the tongue of the Muhhekaneews. 
Party spirit soon awoke, and whatever time Connecticut could 
give to academic subjects was devoted to readjusting the relations 
between tho State and Yale College by bringing the Governor, 
Lieutenant-Governor, and six of the Assistants into her board of 
management. 

This was accomplished in 1792, and seven years later, on March 
4th, 1799, a new organization was quietly effected at New Haven, 
under the name originally selected by Dr. Stiles. It was at first 
a voluntary association, but a few months later, at the October 
session of the General Assembly, in 1799, a charter of incorpora¬ 
tion was easily obtained. It included many of the members of 
the Connecticut Society of Arts and Sciences, hut there was no 
formal merger of the moribund institution witli that thus brought 
into existence. 

The first meeting of the Academy under its charter was held at 
the State House in this city on October 22d, 1799. 

There was an organization on a*o]id foundation. The ['resident 
was the President of Yale College. The Vice-President was the Gov¬ 
ernor of the State, and the head of the “ Counselors ” was the Lieu¬ 
tenant-Governor ; both also boin ojfirio Follows of the College. 
The charter did not specify the objects of the Academy, otherwise 
than by its name, and in the preamble, which declared that 44 lit¬ 
erary Societies have been found to promote, diffuse and preserve 
the knowledge of those Arts and Sciences, which an 1 tho support 
of Agriculture, Manufactures, and Commerce, and to advauoe the 
dignity, virtue and happiness of a people/’ These same words 
Were repeated in the charter of the American Geological Society, 
Whop that was incorporated by Connecticut, twenty years later.* 

Any organization of which President Dwight was the head had 
from .that fact alone an assurance of success. His strong, domi¬ 
nating character, active mind, and untiring energy, set the Acad¬ 
emy at once upon a course of useful activity. 

# Private Law* of Connecticut, Vol. 1, p, 1098. 
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New Haven was but a small capital. Yale was but a small 
college. But thore were then few larger cities, and only one 
larger college on tbo American continent. 

The membership of the Academy was co-extensive with the 
State, and embraced men of all parties and all shades of opinion. 
Among those named in the charter were Chief .Instice Swift of 
Windham, whose treatises on legal topics were among the earliest 
as they are among the best of American works of that character; 
Josiah Meigs, an ardent Jeffersonian, then holding the chair of 
Mathematics and Natural Philosophy at Yale, but soon to find a 
more congenial political atmosphere in Georgia, where he went in 
1801 to become President of its State University; Noah Webster; 
Abraham Bishop, whose attacks on President Dwight in political 
addresses 6oon put an impassable gulf between them; Chief Justice 
liostner of Middletown; Judge Pierpont Edwards; Chief Justice 
Ellsworth of Windsor; and I)r. Belu Hubbard, roctor of Trinity 
Church, and the leader of the Episcopalian clergy of the diocese. 

President Dwight was particularly interested in political 
science. Fie was also a close student of history, and saw the 
importance for the United States of reducing to proper form for 
future use all the historical and statistical material that, so famil¬ 
iar as to be uninteresting to one generation, is of priceless value 
to the next. 

Under his lead, in December, 1799, action was taken towards 
memorializing Congress to enlarge the objects of the national 
census of 1800, and to secure' greater particularity iu the returns. 
Cooperation in this effort was invited from the American Philo¬ 
sophical Society and the American Academy of Arts and Sciences. 

The Academy also, a week later, agreed on a circular letter to 
be issued in its name, asking for statistical information as to the 
State of Connecticut and the several towns within its jurisdiction. 
The result of this request, which was followed up by newspaper 
addresses, and much private correspondence, was that such statis¬ 
tics were obtained from wore than thirty towns ;* by far the most 
valuable being those for New Haven prepared by President 
Dwight This piece of his work was published by the Acad e m y 
in 1811, m a pamphlet of 84 pages, as the first part of the first 


* The Yale Book, 1,888. 
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volume of a series to be entitled “ A Statistical Account of the 
Towns and Parishes in the State of Connecticut.” It was fol¬ 
lowed, in 1818, by a similar account of the towns in Litchfield 
county, by James Morris, and in 1819, by one of those in Middle¬ 
sex county, by Rev. Dr. David Dudley Field of Haddam, father 
of an illustrious family. To this work Dr. Field added in 1827 a 
sketch of the history of Guilford and Madison.* It is to be 
regretted that the projected series was carried no farther. 

During its first twenty years of existence, the Academy held its 
annual meetings at the State House in New Haven, and its others 
at the residences of its members in succession. An oration by 
some person of distinction was a feature of the annual meeting, 
and at those held at private houses some paper of a less formal 
character was generally presented, or topics ot general interest 
discussed. If oue of the members was writing a book, some of 
the chapters would be likely to pass iu this way, while in manu¬ 
script, l>efore the Academy, and the views presented receive its 
friendly criticism. President Dwight’s defence of the common 
language of New England, and of the pronunciation of English 
by her people, contained in a letter to an imaginary Englishman, 
published after his death in the fourth volume of his “Travels in 
New England ami New York,” was presented in this way as a 
communication to the Academy in 1813. 

In 1818, a report was adopted from a Committee of which Pro¬ 
fessor Silliman was the chairmau, urging the importance of a 
proper geological survey and map of the State. Tins was the 
beginning of an effort to press the subject upon the attention of 
the legislature, which resulted, in 1835, in the appointment by 
the State of two members of the Academy, Dr. Charles Upham 
Shepard and Dr. James G. Percival, to undertake the work. 
Dr. Shepard’s report, which was mainly confined to mineralogy, 
was published in 1837, iu a thick pamphlet of 188 pages, and Dr. 
JPercival’s, with the geological map, followed five years later in a 
volume of much larger dimensions. 

Hie published transactions of the Academy, aside from the 
Statistical Account of the State, which was designed to stand by 
itself as a separate work, began with Part 1 of Volume 1, printed 

* TM* wm tbs foundation o t Smith’s History of Guilford, published is 1874. 
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in 1810. The second part followed in 1811, the third in 1818, 
and the fourth and last in 1810. The range of subjects discussed 
was broad. Two papers read by Noah Webster in 1799 and 1806 
had the place of honor, and treated of the supposed moderation 
in the temperature of winter in modem times. It was his opinion 
that the spread ot population over the earth, and the attendant 
Alterations in the face of the ground occasioned by clearing and 
cultivation, had resulted in a less oqual and uniform distribution 
of heat and cold among the several seasons, but that the cold of 
winter was in tho aggregate as great as ever, though less steady. 
Judge Daggett narrated the history of a law suit brought for 
destroying a dam across the Ilonsatonic river, in which the 
defence was that ponding the water had been a cause of fever 
and ague. A lengthy paper by Dr. Benjamin W. Dwight, of 
Catskil], New York, a son of the President, on Chronic Debility 
of the Stomach, excited wide attention, and was republished in 
England. One of its positions might well commend it to English 
readers. “ Wine, and wine only,” he wrote, “ is recommended 
in holy writ for dyspeptic complaints. ‘ A little wine for thy 
stomach’s sake, and thine often infirmities’ was the direction of 
the Apostle Paul to Timothy. The words * thy stomach’s sake, 
and thine often infirmities’ prove the disease to have been 
Chronic Debility of that visens, with a numerous train of morbid 
sympathies; and no proscription of Hippocrates could have been 
better.” 

Another son of the President, Sereno E. Dwight, then a mem¬ 
ber of tho New Haven Bar, contributed a dissertation on the 
Origin of Springs. The volume closed with a mathematical 
demonstration of Stewart’s Properties of the Circle, by Professor 
Strong of Hamilton College. It contained also a number of 
papers on subjects of natnral philosophy, and two from the pen of 
President Dwight, the more important one boing Observations on 
Language, the theme of which was that the intelligence of any 
nation may be exactly estimated from its vocabulary. 

The year after the completion of Volume 1 ot the Memoirs of 
the Academy (which was the style of the title adopted) President 
Dwight’s death sent the Presidency of the College, and with its 
naturally that of the Academy, into tire hands of Dr. Day. 



Address by Professor Baldwin. xxi 

His horizon was not so broad as that of his predecessor in these 
offices, nor his executive powers of equal energy. 

Another circumstance also now occurred to weaken the position 
of the Academy as an active force in the cultivation of the Arts 
and Sciences. In 1818, Professor Silliman undertook the arduous 
task of editing and publishing a scientific periodical of a general 
character, and in July of that year, the first number of the 
“American Journal of Science and Arts” appeared from the 
New Haven press. He had made important contributions to the 
first volume of the Academy’s Memoirs, and had always l>ocn one 
of its leading spirits. Such, indeed, ho continued to be for many 
years, but his main interest henceforth as to scientific publications 
was naturally centered in tho Journal, for whose regular issue he 
had become responsible, and which was soon called, in common 
parlance, by his name. To support his undertaking, a vote had 
beon passed in February, “that the Committee of Publication 
rapy allow such of the Academy’s papers as they think proper, to 
be published in Mr. Silliinan’s Scientific Journal.” 

Free use was made of this authority, and a large part of the 
contents of the Journal was for many years drawn from thi* 
source. In some cases this fact was notod in publication; but in 
most it was not. Among the more important communications to 
the Academy which were thus transferred to the Journal of 
Science may be mentioned a scries of articles, some by Edward C. 
Herrick, and others by Professors ()lmstead and Loomis, stating 
the observations and conclusions which did so much to call general 
attention to the periodicity of meteoric showers and to confirm 
what is now the universally accepted theory of their cause. 

In 1886, when the Journal was in great need of financial sup¬ 
port, the Aoadeiny further voted to pay for a year the cost of 
printing such of its papers as might he published in it. In Bald¬ 
win’# Annals of Yale College,* published in 1881, it is described 
a# a publication “ honorable to the science of our common coun¬ 
try,” and having “ an additional value as being adopted as the 
Acknowledged organ of the Connecticut Academy of Arts and 
Sciences.” 

The Christian Spectator, also, another New Haven magazine, 
which was founded in 1816, drew heavily from the productive 
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force of the Academy. That, and ite successors, the New Eng¬ 
lander, and the Yale Review, were always mainly conducted by 
our members. The Spectator and the New Englander both culti¬ 
vated political as well as theological science, and spoke on most of 
the subjects which from time to time commanded public attention. 
The Review has confined itself mainly to matters of politics and 
economics. 

The last of the regular series of annual orations was delivered 
by Professor A. M. Fisher, in 1818. In 1819, the annual meet¬ 
ing, instead of taking place at the State House, was held at the 
residence of President Day, and in 1820, the day of it falling in 
the College vacation, when the Secretary was absent from town, 
none was called. 

Tho Academy was now fast becoming a mere local literary 
society, and, if the truth must be told, but a languishing one at 
that. Its meetings were often without a quorum, and it seemed to 
have lost its life and spring. As a feeder to the American Jour¬ 
nal of Science, it served a useful purpose; as a center of social 
intercourse it served another: but neither was the appropriate 
function of an academy of arts and sciences. That must not only 
*do something: it must publish its doings, or die. 

In 1883, an earnest effort was made to place it upon a better 
foundation, by dividing up the field which it sought to cover into 
distinct departments, and confiding each to a standing committee 
for regular inquiry and report. Early in 1884 such committees 
were appointed, and their arrangement was as follows: 

On Mathematics and Natural Philosophy: Professor Olmstead, 
chairman. 

On Chemistry and the kindred sciences, including Mineralogy 
aud Geology: Professor Silliman, chairman. 

On Botany and Zoology: Mr. C. M. Shepard, chairman. 

On Medical Science: Professor Charles Hubbard, chairman. 

On Intellectual Science: President Day, chairman. 

On Law and Political Science: Judge Daggett, chair man. 

On Theological Science (inclding Sacred Literature, Ecclesiasti¬ 
cal History, Natural and Revealed Religion, Homiletics, Litur¬ 
gies, Canon Law): Rev. Dr. James Murdock, diairman. 

On Historical Science (including History, Geography, Chronol¬ 
ogy, Antiquities and Statistics): Dr. Noah Webstar, 
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On Philology and Criticism: Professor Kingsley, chairman. 

On BeUes-Le,tires: Professor Goodrich, chairman. 

On the Fine Arts : U. Augnr (the sculptor), chairman. 

On Education: Professor Woolsey, chairman. 

On these committees appeared the names of a number of non¬ 
resident members, including Professors Lathrop of Hamilton Col¬ 
lege, New York, Fowler of Middlebury College, Vermont, and 
Mitchell of Chapel Hill College, North Carolina, Rev. J. P. 
Cowles of Princeton, Massachusetts, and Professor Ethan A. 
Andrews of Boston. 

Tho scheme was too ambitious, and little was accomplished 
by it. 

A specialisation of research of another character was commenc¬ 
ing at Yale, which was perhaps more in accordance with tho spirit 
of modern scholarship, but was destined to exert an unfavorable 
influence on tho fortunes of tho Academy. 1 refer to the forma¬ 
tion of particular societies for the promotion of particular sciences. 
One of the earliest was the Yale Natural History Society, which 
achieved considerable results, particularly through the investiga¬ 
tions of James Harvey Linsley of Stratford, whose catalogue of 
the Mammalia of Connecticut, and of the Shells of Connecticut, 
prepared for its service, were afterwards published in the Ameri¬ 
can Journal of Science and Arts. Other organizations of a simi¬ 
lar kind followed later, and one by one, especially of late years, 
the Classical Club, the Political Science Club, the Mathematical 
Club, and others at Yale have seized upon almost every field 
originally appropriated by the Academy, pursuing their studies 
with the ardor of youth, and the ontlmsiasm that is best kindled 
by daily intercourse between men engaged in the same pursuits, 
and acting under the lead of a trained scholar, eager to share 
with them the latest word of tho best man on the subject in hand. 

In 1886 President Day' declined a re-election to tho Presidency 
of the Academy, and that position passed into the hands of Pro¬ 
fessor Silliman. 

In every association, whatever its form or purpose, the presiding 
officer bolds a great power in the matter of sliaping its general 
policy. It is the greater because it is largely undefined and, so to 
epeak, unexpressed. He inspires resolutions which others offer; 
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leads the way to the consideration of this subject rather than that; 
appoints on committees those who reflect his own views. He is 
held by the public responsible for the success of the organization, 
and he must have an influence commensurate with his responsibil¬ 
ity. 

President Hay’s retirement loosened the connection between 
the Academy and the College, and none of his successors in the 
presidency of Yale have lmd any prominent official connection 
with the Academy. President Woolsey’s stndiea ran in the direc¬ 
tion of the classics and of political science and jurisprudence. 
From these the Academy had largely turned away since the insti¬ 
tution of the American Journal of Science and Arts, and during 
hie term 'of office as President of the University, the rise and 
growth of the Scientific School had brought it into a more vital 
connection with that than it had ever had with the college proper, 
or, as it now began to be called, the academic department. 

Another change came over the Academy at the time when the 
last of its original founders were passing away. In the true and 
original sense it had from its early years been a convivial body. 
Nothing, after all, promotes freedom of intellectual intercourse, 
and the exchange of thought, so much as gathering to share a 
social meal. Such assemblies the Romans called oomn'via 
because, as Cicero says in one of his letters,! it is on occasions of 
this kind that life is most truly enjoyed. 

From its early days it had been one of the unwritten laws and 
institutions of the Academy, that the member at whose house the 
monthly or bi-monthly meetings wore held should provide some 
simple entertainment to succeed the regular business of the even¬ 
ing. At first the refection was confined to the fruit in season, or 
nuts and raisins. Later it assumed more the form of a supper, 
and while some of the members insisted that it did as much as 
anything else to hold the Academy together, there were others, 
among whom President (then Professor) Woolsey was prominent, 
who declared that it was a diversion from their proper work and 
ought to be abandoned. 

In November, 1842, a committee was appointed to report <m 
the expediency of such a change of practice, consisting of Bev. 
Dr. Murdock, and Professors Lamed and 01 instead. A month 

* To Lucius Papinius Poetus, Book XM, Bp. IX. 
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later they reported that while the customary entertainment might 
be “an elegant and agreeable relaxation after the severer exercises 
of the meeting ” and afforded a pleasant opportunity for social inter¬ 
course, yet, to quote their words, “ that the indulgence of the sen¬ 
sual appetites never made a philosopher; that animal pleasures 
and indulgences are unbecoming and unsuitable in the conven¬ 
tions of scientific nu*u for scientific purposes; that such festivities, 
late in the evening, are generally injurious to health; that the 
expense and trouble of preparing them are very considerable and 
unequally fall on only a part of the attending members; that 
these festivities are becoming more and more luxurious and expen¬ 
sive, and cannot easily be kept within moderato bounds; and 
lastly that they are a bad example to l>e exhibited in the vicinity 
of the college: they afford to dissipated students a plausible 
excuse for their midnight revels, and teud to paralyze the efforts 
of the college officers to restrain their pupils from debasing and 
expensive carousals.” 

The report was accepted, and so in Christmas week of 1842 the 
modest suppers of the Academy came to an end. Tradition says 
that President Woolscy never attended another meeting. 

There is, in truth, a certain and altogether natural and right 
attraction to almost every man, now', as fully as in the days of 
Cicero, in the pleasures of the table, enjoyed In moderation and 
in congenial company. The Academy had thrown away what 
had been a real magnet, and its meetings as years went on became 
more formal, and not infrequently were without a quorum. 

One may sometimes read betweou the leaves of history more 
than the page contains. I am inclined to think that President 
Woolsey’s attack and Professor Larned’s report came in part— 
though no doubt half unconsciously to themselves—from the fact 
that their wants in tho direction of such social entertainments had 
been bettei met by an institution, now become a venerable one, 
founded in 1838 by eight gentleman of the city, all, I believe, 
mentbers of the Academy, and still known, by right of primogen¬ 
iture, only by the name of “ Tho Olub.” 

Thin was a company of personal friends, by 1842 somewhat 
enlarged in numbers, who took tea, in the old New England 
fashion (what the housewives call a “high tea”) at each other’s 
bouses in succession two or three times a month, and afterwards 
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listened to a paper or a talk on a given subject which was after¬ 
wards dismissed by all in turn. 

Of this President Woolsey, Professor Lamed, Dr. Bacon, Pro¬ 
fessor Gibbs, Professor Twining, Henry "White, Rev. Henry G. 
Ludlow and Dr. Henry A. Tomlinson were the original members, 
and in a smaller circle and with the freedom which greater inti¬ 
macy gives, after what took the place of an ordinary meal could 
enjoy the pleasures of literary conversation. 

The weakening of the Academy which followed tho abandon¬ 
ment of the snppor was soon manifested in another way. 

A library of some value had been accumulated, partly by gift 
or exchange and partly by purchase, during its first half century. 
In 1847 tho whole of it was sold to Yale College. 

The Connecticut Historical Society of Hartford had been 
incorporated in 1825. Here was another organization formed 
to accomplish what had been originally one of the eherished 
objects of the Academy, and towards which its early members 
had made such important contribution. In 1847, at the same 
time when the library was disposed of, it was voted to deposit 
with this Society, as a loan, all the statistical accounts of Connec¬ 
ticut towns which remained in manuscript in its archives. These 
covered with more or less completeness, twenty-five towns.* 

Subsequently, in 1859, when the Historical Society was about 
to publish a volume of its transactions, the Academy contributed 
a sixth of the entire cost. 

The change of policy manifested by the steps taken in 1847 
which I have mentioned was followed in 1848 by a vote to sus¬ 
pend tlie collection of the annual dues. 

The Academy had thus in Borne measure settled its estate; but 
it was by no means dead. The meetings were still often of 
decided interest, aud served at least to diffuse intelligence of what 

* Tbe list of the statistics thus turned over to the Connecticut Hietoiioal Soci¬ 
ety includes those for the following towns: Bethlehem, Bolton, Canterbury, 
Cheshire, Cornwall, Coventry, East Windsor, Farmington (Wintonbury pariah), 
Franklin, Haddam, Goshen, Lebanon, Llabon, Pomfret, Preston (North Society), 
Bldgefleld, Stratford, Tolland, Union, Wallingford, Washington, Watertown, 
Willington, Windham, Winchester. Certain statistics as to New London remain 
in the archives of the Academy. 
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was going on in the scientific world.* In 1856 a movement was 
made toward resuming greater activity, by the introduction of a 
resolution “that literature an well as science and every subject 
tending to the advancement of knowledge or the promotion of 
human happiness comes within the scope and original plan of this 
Association,” and further that papers suitable for publication 
should thereafter be published as from the Transactions of the 
Academy, either in the American Journal of Science or in the 
volume form, and that collection of the annual dues should he 
resumed. 

A discussion, however, resulted in laying these propositions on 
the table. They were evidently somewhat antagonistic to the 
policy which had been adopted by the American Journal of 
Science, which naturally preferred to ignore the original sources 
from which so many of its articles were derived. In 1861, how¬ 
ever, a vote was passed to reejuest the editors of the Journal to git e 
credit to the Academy for all papers which had formed a part of 
its transactions 

A year later the Academy obtained what it had long needed, and 
the more imperatively, since the discontinuance of its evening sup¬ 
pers, a regular and fixed place of meeting. This was due to the 
kindness of Mr. Sheffield, one of its members, who is gratefully 
remembered as the founder of the Sheffield Scientific School. 

Its last gathering at the house of a member was on November 
19, 1862, at that of Tutor Lebeus C. Chapin, on the corner of 
Church and Wall Btreets, and it has met ever since at Sheffield 
Hall. In modelling that buildiug, a few years later, Mr. Sheffield 
constructed the handsome library room in the third story with 
special reference to the wants of the Academy, and in conformity 
with his wisheB, the Governing Board of the School in 1S66 
offered it as a place where our meetings could be permanently 
held. The offer was received with due thanks, but the Academy 
did not commit itself to an acceptance in terms. Uad it done so, 
It would have been less wise and far seeing than those who laid its 
first foundations. The charter prepared by President Stiles and 
Mr. Devotion, in 1783, contemplated a building which the Acad- 

* Those at its member* most interested in philologioal stadias had, under the 
lead of Dr. Murdock, procured a charter from the State in 1844 for their incor- 
yomtton as the “ Philological Society." Special Laws of Conn. IV, 1198. 
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emy should own, itself, and make a place, not only for its meet* 
ingg, but for collections which might be of public value. Such a 
building may yot be its final home. Let us hope that when our 
successors celebrate its next centennial, it may be in an unbor¬ 
rowed hall, that shall perpetuate the name of some friend of learn* 
iug and stand as his stately gift to science and the arts, as culti¬ 
vated by the people of Connecticut. 

In December, 1868, at the instance of Professor G-ilman, now 
President of John Hopkins University, the Academy voted to 
recommence the publication of its transactions, but to aim espec¬ 
ially at printing such papers as “ on account of their length, their 
technical or special character, or their local interest, would be 
inappropriate to the American Journal of Science;” particularly 
disclaiming any desire to interfere with “ the field which the Jour¬ 
nal occupies with so much credit to the country and the College.” 

Collection of theannualduosof the Academy had been resumed, 
and with the aid of some special subscriptions to the publication 
fund, the first part of the first volume of the current series of our 
Transactions was carried through the press in 1865. In 1867 a 
further contribution of nearly $400 was received from the treasury 
of the “ Yale Natural History Society,” which had become prac¬ 
tically defunct, to be devoted to the publication of papers on the 
branches of science which that Society had been formed to pro¬ 
mote. In 1871 the second part of the volume appeared, and since 
then parts of volumes have been issued every few years, the tenth 
volume being now half through the press. 

The general character of their contents is such as was indicated 
by the vote of the Academy in 1868. There is little in them of a 
popular character; but it may fairly be said that there has been 
much to interest and to inform the scientific reader. An occa¬ 
sional contribution will be found by students of philology, and 
one pertains to the general history of letters and the drama, but 
the subjects considered have generally been such as relate to Nat- 
ural History, Physiology or Mathematics, and the papers mainly 
of the kind that are originally submitted by title, and are known 
only to the committee on publication before they appear in print. 

While this is true of them, in the shape in which they appear 
in our Transactions, it 1 b, however, no less true that in many 
instances the subject considered lias been less formally presented 
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"by th© author at the meeting of the Academy, and the main 
results or conclusions thus communicated and discussed. 

Our first published volume bore, as has been said, the name of 
Memoirs of the Academy. In planning for the second volume, 
half a century later, it was thought best to entitle it as the Transac¬ 
tions of the Academy. The question then arose whether it should 
be numbered as volume two, or volume one, and in view of this 
change of name, as well as of the great lapse of time since the 
earlier publication, it was concluded to make it the commence-* 
moot of an independent series. 

The exchange list of the Academy in 1810 was limited for the 
United States to the Massachusetts Historical Society; the Amer¬ 
ican Academy of Arts and Sciences; the New York Agricultural 
Society; the New York Historical Society, and the American 
Philosophical Society. 

Six copies of Part 1 of Volume I were also put in the hands of 
Dr. Noah Webster, to be transmitted by him to such foreign 
societies or libraries as ho might think proper to select. At pres¬ 
ent our Transactions are exchanged for those of nearly a hundred 
learned societies in this country, and of more than twice as many 
in foreign countries.* 

A valuable library has thus been accumulated, which is depos¬ 
ited for convenience, and under an arrangement which contemplates 
its remaining there permanently, in the library of Yale University, 
the head of whioh is also the librarian of the Academy. 

Tile Academy now assembles monthly in the Faculty room on 
the first floor of Sheffield Hall, its last meeting being its seven 
hundred and eighty-sixth. 

Its ordinary course of business docs not differ materially from 
that which I have described as pursnod half a century ago. Some 
topic previously announced is presented, either by a written 
paper, or an orqj explanation, and opportunity is then given for a 
.general discussion. 

,, In this way, independently of what has been accomplished by 
its publications, the Academy has been of substantial service for a 
hundred years to the College and to the city, particularly, hut 
to the State and to the country, as well. 

* About 885. 

ItauN. Osmr. Anas., Vat-. XX. 
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To some of the results of its labore I have already sufficiently 
adverted. 1 must add that too high a value cau hardly be set on 
the Statistical Account of New Ilaven by President Dwight, as a 
study of an American town in the formative period of American 
•government. It was republished, a few vears ago, by the city 
authorities in its year book. A census of New Havon was also 
taken by a committee of the Academy early in the century, the 
results of which are on file in our archives, and well merit future 
* publication The collection of statistics from all the towns in the 
State would probably hare been achieved, had President Dwight 
lived ten years longer, and what was accomplished will lie of the 
greatest importance whenever a history of Connecticut is written 
that deals, from the standpoint of the sociologist, with the charac¬ 
ter of hor people and her institutions. 

In 1830, when the two hundredth anniversary of the founding 
ot New Haven was approaching, the Academy voted to appoint 
one of its members to prepare a historical address for the occa¬ 
sion, and took an active part in providing for its proper celebra¬ 
tion. The address by Professor Kingsley, which was its main 
feature, was a careful and masterly production, and the Academy 
also procured, partly at its own expense, the striking of a set of 
medals to commemorate the day. 

In 1873, the necessity of a better map of the State than any yet 
produced was made the subject of discussion at several of our 
meetings. The result was a memorial from the Academy to the 
General Assembly for a new topographic survey, and a public 
agitation of the question, out of which came the very excellent 
typographical atlas of Connecticut, published in 1893 by the col¬ 
laboration of the United States Geological Survey and a Commis¬ 
sion appointed by the State, of which the chairman was the present 
President of the Academy. 

Provision was made by the Academy in 1799 for keeping at its 
expense a meteorological register, and the results* contained in its 
archives, when combined with some records of an earlier and 
others of a later date, made by other observers at New Haven, 
constitute a history of the weather which is nearly complete from 
1779 to the present hour.* 


* See the Yale Book, I, 888. 
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The stimulating effect of the discussions at the ordinary meet¬ 
ings of the Academy on the life of the community one is liable to 
underestimate. Here, one after another, each of the great dis¬ 
coveries of modern science, of the great advances in modern 
thought, has been presented by those competent to explain its 1 
character and bearings, and made familiar to a company of intelli¬ 
gent men, who in turn were sure to diffuse tho information so 
reeeivod through a wider circle. 

Thus, the stethoscope was exhibited and its utility demonstrated 
before the Academy by Dr. Charles Hooker in 1829, when it was 
still unknown to many of his profession, and distrusted by tnauy 
more. 

80 of the discoveries and conclusions of Professor Marsh in the 
domain of palaeontology, several were informally communicated 
to the Academy before they had become the property of the 
world. In the field of philology, the origin and growth of lan¬ 
guage, early discussed, as we have seen, by President Dwight, 
was taken up, forty years ago, with a pro founder scholarship, by 
Professor Whitney, and the jwsitions stated here which he after¬ 
wards advanced in his printed works. It would be easy to refer to 
others, many of whom are still of us, who have in such ways con¬ 
tributed to make the ordinary meetings of tiie Academy a source 
of influence and power. ' 

Its functions, however, have become, as tho years go on, divided 
by sharper and sharper lines. Its unpublished transactions bear 
little relation to its published transactions. It may not unfairly 
be said that it prints nothing that has been read before it, and 
nothing that could be read before it. Our transactions include, 
as has been stated, much, the germ or antecedents of which have 
been the subject of an informal talk or brief paper at one of our 
meetings. But much of the matter is so elaborated and expressed 
in terms so technical as hardly to be intelligible to any one with¬ 
out the aid of plates and figures, and not to be intelligible to most 
of the author’s associates in the Academy, at all. He is speaking 
to a different audience. The mathematician sends his message to 
shholam in his line,—to two or three in this foreign university, 
and two or three in that. The naturalist, in like manner, may 
interest one man in Vienna, another in Paris, another in Oxford. 
Neither of these writers, perhaps, conld understand, or would care 
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to understand, the paper of the other. Each has made a contri¬ 
bution to the stock of human knowledge, and the Academy, with¬ 
out committing itself to the conclusions of any of its members, is 
glad to serve as a vehicle of transmission, by which such as it may 
‘deem of sufficient importance may be communicated to the scholars 
of the world. 

The estimation in which the publications of the Academy are 
held by those to whom they arc thus especially addressed may be 
shown from a single though certainly a conspicuous instance. 

The three papers contributed by Professor J. Willard Gibbs to 
the second and third volumes of our Transactions, on Thermody¬ 
namics, and fresh modes ot expression which Chemistry can bor¬ 
row from Mathematics, have l>een universally recognized as con¬ 
taining practical suggestions of the first importance, as well as 
statements of certain laws never before distinctly formulated, as 
to the properties and inter-relations of heterogeneous substances. 
One of those (the law of phases) is now commonly known by 
chemists as Gibbs’ law. These articles were translated into Gei- 
man by Professor Ostwald ot the University of Leipsic, in 1892, 
and a French version of one of them, (that in regard to the equi¬ 
librium of heterogeneous substances), by Professor Ohatelior of 
the College of France, has appeared this year at Paris. lu the 
preface to this book, Professor Chatelier declares that the sym¬ 
bolic representations ot chemical substances or compositions pro¬ 
posed by Professor Gibbs in the second volume of our Transactions 
have already proved of inestimable service to scieuce by opening 
a way to the study of subjects so complex that it would have been 
absolutely impossible to roach any intelligible result without the 
aid thus afforded of what spoke to the senses and the imagination. 
A new branch of chemistry, he says, has thus been created “ dont 
l 1 importance, tons tes jours croissants , dement aujourd'hui com - 
parable d cells de la chimie pondirale cries par Lavoisier.” * 

I need not comment on the comparison thus suggested between 
the recent advinee in chemical science flowing frbm the use of 
Professor Gibbs’ methods of investigation, and the great stride 
taken in human knowledge when the “ phlogiston ” theory of Stahl 
was replaced by the proposition of Lavoisier that nothing is lost 

* ftqvilibre de» Systems* Ohltniqn**, Park, 1999, vi. 



, Address by Professor Baldwin. xxxtii 

in combustion, the weight of the products being equal to the 
weight of the constituents. 

As we look back on the century which closes to-day, we cannot 
but sec that the Connecticut Academy of 1799 was Yale College 
in another form. 

In one sense it was a higher form, for it was a reaching forward 
to a broader field of acquirements and achievements than any 
college could lay open. It was a movement towards bringing to 
New llavou the life of a University,—the first movement; for the 
College had done nothing beside College work, save in tbe single 
line of theology. 

Most of the original members of the Academy were graduates 
of Yale, and, if we except Dr. Webster, the leaders among them 
were actively connected with its faculty or board of government. 

Front swell a hotly, formed in the eighteenth century, nothing 
was to be expected in the lino of technical or abstract research. 

For that the mind even of their great chief, President Dwight, 
was unfitted. He had large executive ability, and remarkable 
powers of close observation and forcible statement. But be was 
no scholar, as we now count scholarship. 

The same thing may be said of bis colleague Silliinan. He bad 
the art of tcachiug others what he knew himself. He was active 
In gathering facts upon which later science might build theories. 
But he was one of those from whose followers sonic soon must 
come to outstrip him. 

It was not indeed until the second half of this first century of 
out existence that a generation of professed scholars existed in the 
United States. The material of our college faculties before that 
time was taken from the church, the bar, or the medical profes¬ 
sion.* There were no doctors of philosophy. I)r. Shepard and 
Dr, Fercival, who made, as has been said, the geological survey 
•of Connecticut, were doctors of medicine. We are apt to forget 
how short was the entire list of college presidents and professors 
In the United States at the close of the eighteenth century. 
Instead of tho thousands whom we can count to-day, they hardly 

* limb of the teaching was done, as it still is in oar professional schools, by 
,#wm whose life, Was mainly devoted to other pursuits, to whidb their connection 
With the college wee merely an incident. See Life of Francis Wayland, T, 310. 
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numbered fifty in all. It was the day of small things in Amer¬ 
ican letters. 

Onr first volume of memoirs was such a collection as might now 
be made (but would not now be made) by the collaboration of a 
dozen intelligent men of liberal education, none of whom had 
made any department of human knowledge a special study, except 
so far as it might afford him a means of professional livelihood. 
I say would not now be made, for the world is quick to recognize 
the worth of specialization in scholarship, and to demand that what 
a learned academy shall publish be such as only learning and 
original research can produce. 

The history of the Academy up to 1840 was sketched hy Edward 
C. Ilerriekin the American Quarterly Register for August of that 
year. A later article in the Yale Hook,* by Professor Loomis* 
brought it down to 1877. Its first century is now auspiciously 
closed, and its story is before you. 

It is a record perhaps of no great achievements. It may have 
published no dazzling discoveries. Its influences haye been often 
indirect, and their source perhaps unknown. But in one way or 
another, changing its course from time to time to meet the new 
conditions it had to face, as best it could, it has kept steadily to 
its work, with no break of activity, and hopes that it has done no 
dishonor to its position as the third in age of the literary societies 
of the United States. 

It has failed in the original aim, indicated hy its name, of serv¬ 
ing to promote and develop the cultivation of the arts and 
sciences in the State of Connecticut in particular. Instead of 
becoming a real State organization, it has assumed tlie character 
of a local one. An association formed between men who live at 
a distance from each other may be able to gather many of them 
together at an annual meeting, or on some special occasion when 
topics of interest are to be discussed by those whose opinions are 
worth hearing/ Such is the ease with our State Medical and Bar 
Associations, and those of the clergy of the various denominations. 
But if meetings are to be held monthly, and always at the same 
place, they will soon inevitably become meetings of those who 
reside there, and the proceedings will take a local color. 


* I. sea. 
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To this may be attributed in part the failure to complete the 
Statistical Account of the towns of Connecticut. Comparatively 
few, outside of New Haven, would interest themselves actively in 
a work directed and controlled by a handful of New Haven men. 

On the other hand, the Academy has been a source for the dif¬ 
fusion of knowledge throughout all our States, and, we may say, 
throughout all the world. It has been, more than anything else, 
the perpetual springhead of the American Journal of Science, and 
its Memoirs and Transactions have preserved statistics, recorded 
observations and developed theories, that have been of service 
wherever science is cultivated and arts pursued. 

It has not fulfilled all of its founders’ hopes. Hut it may have 
done better. If it has narrowed its field in one direction, it has 
widened it in another. 

It does not end the century as it began i f . If it did, it would 
be unworthy of its name. It has changed with the times. New 
modes of action, now premises of reasoning, new rules of seienee, 
have become the property of the world. To those the Academy 
lias sought to conform, and as it stands before the door of the 
Twentieth Century, and awaits its opening, it may claim to enter 
as one of the rightful heirs of possessions and possibilities to which 
it has itself made no unimportant contributions. 

Chihl of tho eighteenth century, trained at' the school of the 
nineteenth, the Academy now steps forward to a third age, still 
in the spirit that belongs to perpetual youth. That can he 
claimed by the eorporalion formed for the promotion of knowl¬ 
edge, alone of all human things. Perjietuity comes to it its the 
gift of tho State: youth as its birthright; for human knowledge 
is yet in its infancy, and what we have already accumulated will 
be seen by each future generation in a different light, bringing to 
them a new meaning, and asking from them new conclusions. 

The business corporation, the ecclesiastical corporation, the cor¬ 
poration to support this or that particular school of professional 
practice, may find, as centuries go by, not only its methods but its 
objects antiquated and outworn. It is the corporation formed to 
promote all knowledge, to seek truth wherever it may be found, 
to expose error wherever it may bo detected, that endures. 



SCIENTIFIC THOUGHT IN THE NINETEENTH 
CENTURY. 

It is an interesting fact that the life of our Association is almost 
coextensive with that nineteenth century of Christian civilization 
which is now drawing to a close. In intellectual, as in physical 
phenomena, we are tempted to overestimate the magnitude of 
near objects and to underestimate that of distant ouos; lmt science 
and art tend to advanoe witli accelerated velocity, and wo are 
undoubtedly right in ranking the achievements of our age in 
science and its applications as far greater than those of any pre¬ 
vious century. 

When our predecessors assembled a bundled years ago to organ¬ 
ize this Academy, they could avail thoinselvos of no other means 
of transportation than thoso which were in use before the time of 
Homer. If they were required to traverse distances over land 
too great for convenient walking, they were carried or drawn by 
horses. If they had occasion to cross bodies of water, they used 
oars or sails We have been brought to our destination to-day by 
the forces of steam and olecti icity. 

The harnessing of these mighty forces for man's use has trans¬ 
formed not only the modes ot transportation, hut also the processes 
of production of ail kinds of commodities. It has wrought a revolu¬ 
tion in the whole industrial system. The day of the small Work¬ 
shop is gone. The day of the great factory is come. Every 
phase of human life is affected by those arts which have arisen 
from the applications of science. Comforts and luxuries which a 
hundred years ago were heyond the reach of the most wealthy, 
are now available for the use of even the poor. Aniline dyes give 
to fabrics used for clothing‘or deooratiou colors beside which 
those of the rainbow are pale neutral tints. ftanit&ry science 
arrests the massacre of the innocents, and increases the average 
duration of hitman life. Anaesthetics and antiseptics take away 
from surgery its pain and its peril. 

But, though our Association is an Academy of Arts and 
Sciences, it has, at least in its later life, devoted itself chiefly to 
the cultivation of pure science, leaving to other organizations the 
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development of the applications of science. Fitly, then, our 
thoughts to-day dwell, not upon the vast progress of the useful 
arts, but upon the progress of pure science. Not the economic 
and the industrial, but the intellectual history of our century 
claims our attention. 

I do not propose, in the iew moments allotted to inc this after¬ 
noon, to give an inventor} of the important scientific discoveries 
of the nineteenth century. The time would not suffice therefor, 
even were my knowledge of the various sciences sufficiently 
encyclopaedic to justify me in the attempt. I wish rather to call 
your attention to a single broad, goneral aspect of the intellectual 
history of our age. 1 wish to remind you in how large a degree 
those general ideas which make the distinction between the un- 
seientific and the scientific view of nature have beeu the work of 
the nineteenth century. 

The first of these ideas is the extension of the universe in space. 
The unscientific mind looks upon the celestial bodies as mere 
appendages to the earth, relatively of small size, and at no very 
great distance. The scientific mind behold* the stellar universe 
stretching away, beyond measured distances whoso numerical 
expression transcends all power of imagination, into immeasur¬ 
able immensities. 

The second of these ideas is the extension of the universe in 
time. To the unscientific mind, the universe has no history. 
Since it began to exist, it has existed substantially in its present 
condition. Among Christian peoples, until the belief was cor¬ 
rected by science, the Hebrew tradition of a creative week six 
thousand years ago was generally accepted as historic fact. If, 
on the other hand, unscientific minds, not possessed ot any sup- 
posed revelation in regard to the date of the world's origin, 
thought of the universe as eternal, that eternity was still con¬ 
ceived os an eternity of unhistoric monotony. The scientific 
mind sees in the present condition of the universe the monuments 
4ft ft long history of progress. 

The third of these ideas is the unity of the universe. To the 
Unsoientific mind the universe is a ohaos. To the scientific mind 
it becomes a cosmos. To the unscientific mind, the processes of 
nature seem to be the result of forces mutually independent and 
often discordant. Polytheism in religion is the natural counter- 
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part of the unscientific view of the universe. To the scientific 
mind, the boundless complexity of the universe is dominated by a 
supreme unity. One system of law, intelligible, forranlabJe, per¬ 
vades the universe, through all its measureless extension in space 
and time. The student of science may be theist or pantheist, 
atheist or agnostic; polytheist he ean never be. 

What, then, lot us ask ourselves, 1ms been the contribution of 
our century to the development of these throe ideas, which char¬ 
acterize the scientific view ot nature:—the spatial extension of 
the universe, the historic extension of the universe, and the unity 
of the universe. 

The development of the idea of the extension of the universe 
in space liclongs mainly to earlier times than ours. The Greek 
geometers acquired approximately correct notions of the size of 
the earth and the distance of the moon. The Coper mean astron¬ 
omy in the sixteenth century shitted the center of the solar s>stem 
from the earth to the sun, and placed in truer perspective our view 
of the celestial spheres. But, though astronomy, the oldest of 
the sisterhood of the sciences, attained a somewhat mature devel¬ 
opment centuries ago, it liasin our own century thrown new light 
upon the subject ot the vastness of the universe. The discovery 
of Neptune has greatly increased the area of the solar system; 
the measurement of the parallax of a fmv of the brightest and 
presumably the nearest of the stars has rendered far nibre definite 
our knowledge of the magnitude of the stellar universe; and tele¬ 
scopes of higher magnifying power than hail l>een used before 
have resolved many clusters of small and distant stars. 

If the development of the idea of the spatial extension of the 
universe belongs mainly to an earlier period, the idea ot its his¬ 
toric extension belongs mainly to our century. It is true, indeed, 
that Pythagoras And others of the ancient philosophers did not 
fail to recognize indications of change in the surface of the earths 
And, in the beginning of the Jlenaissance, we find Leonardo da 
Vinci and others insisting that the fossils discovered in excava¬ 
tions in the stratified rocks wore proof of the former existence of 
a sea teeming with marine fife, where cultivated lands and popu¬ 
lous cities had taken its place. Hntton’s “ Theory of the Earth,” 
which in an important sense marks the beginning of modem 
geological theorizing, appeared in the Edinburgh Philosophical 
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Transactions in 1788, but was not published as a separate work 
till seven years later. Not till 1815 was published William 
Smith’s Geological Map of England, the first example of system¬ 
atic stratigraphic work extended over any large area of country. 
To the beginning of onr century belong also the classical and 
epoch-making researches of Cuvier upon the fossil fauna of the 
Paris basin. By far the larger part, therefore, of the develop¬ 
ment of geologic science, with its far-reaching revelations of con¬ 
tinental emergence and submergence, mountain growth and decay, 
and evolution and extinction of successive faunas and floras, belongs 
to the nineteenth century. Far on into our centurv extended 
the conflict with theological conservatism, in winch the cider 
Silliman, James L. Kingsley, and others of the early members of 
our Academy boro an honorable part, and which ended in the 
recognition, by the general public as well as by the select circle of 
scientific students, of an antiquity of the earth far transcending 
the limits allowed by venerable tradition. 

To our century also belongs chiefly the development m astron¬ 
omy of the idea of the history of the solar system. It is, indeed, 
true that, in the conception of the nebular hypothesis, Laplace, 
whose “ Theorie de la Monde ” was published in 1790, was pre¬ 
ceded by Kant and Swedenborg; but the credit ot a discovery 
belongs not so much to the first conception <ff an idea as to its 
development into a thoroughly scientific theorv. Our century, 
moreover, has added to those evidences of the nebular theory which 
Laplace derived from the analogies of movement in the solar sys¬ 
tem* the evidence furnished by the hpectroseope, which finds in 
the nebulae matter in some such condition as that from wdiieh the 
solar system is supposed to have been evolved. 

But by far the most important contribution of this century to 
the intellectual Jife of man is the slmre which it has had in devel¬ 
oping the idea of the unity of nature. The greatest step prior to 
this century in the development of that idea (and probably the 
most important single discovery in the whole history of science) 
was Newton’s discovery of universal gravitation two hundred 
years ago; hut the investigations of our century have revealed, 
With a fullness not dreamed of before, a threefold unity in nature 
unity of substance, a unity of force, and a unity of process. 

, spectrum analysis has taught us somewhat of the chemical con- 
ft&tmtion, not only of the sun, hut also of the distant stars and 



xl Cmleunial Anniversary 

nebulae; and has thus revealed a substantial identity of chemical 
constitution throughout the universe. Profoundly interesting, 
from this point of view, is the recent discovery, in uraninite and 
some other miuerals, of the element helium, previously known 
only by its line in the spectrum of the Sun. Profoundly interest¬ 
ing will be, if confirmed by further researches, the still more recont 
alleged discovery of terrestrial eoronium. 

The doctrine of the conservation of energy formulates a unity 
of force in all physical processes. In this case, as in others, pro¬ 
phetic glimpses of the truth came to gifted minds in earlier times. 
Lord Bacon declared heat to bo a species of motion. And Huy- 
ghens, in the seventeenth century, distinctly formulated the 
theory of light as an undulation, though the mighty influence of 
Newton maintained the emission theory in general acceptance for 
a century and a half. 

When Lavoisier exploded the phlogiston theory, and laid the 
foundation of modern chemical philosophy, it was seen that, in 
every chemical change, there is a complete equation of matter. 
But there was in the phlogiston theory a distorted representation 
of a truth which the chemical theory of Lavoisier and lus succes¬ 
sors ignored. They could give no account of the light and heat 
and electricity so generally associated with chemical transforma¬ 
tions. These “imponderable agents,” as they were called, 
believed to lie material, yet so tenuous as to be destitute of 
weight, haunted like ghosts the workshop of the artisan and the 
laboratory of the scientist, wonderfully important in their effects, 
but utterly unintelligible in their nature. It was almost exactly 
at the beginning of our century that the researches of Bnmford 
discovered the first words of the spell by which these ghosts were 
destined to be laid. Wheu Bumford declared, in his interpreta¬ 
tion of his experiments, “ Anything which any insulated body or 
system of bodies can continue to furnish without limitation, oau- 
not possibly be a material substance,” the fate of the supposed 
imponderable body, caloric, was sealed; hut it was not till near 
the middle of our century that Joule completed tbe work of Burn* 
ford by the determination of tbe mechanical equivalent of heat. 
About the same time, Foucault’s measurement of the velocity of 
light in air and in water afforded conclusive proof of the undttla- 
tory theory of light. In these great discoveries was laid the 
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strong fonndation for the magnitieent generalization of the con¬ 
servation of energy—a generalization which the sagacious intuition 
of Mayer and Carpenter and Le Conte at once extended beyond 
the realm of inorgauic naturo to the more subtilo processes of 
vegetable and animal life. In this connection, 1 may be per¬ 
mitted to refer to the work of some of my colleagues, with the 
Atwater-Rosa calorimeter, which has given more complete experi¬ 
mental proof tliau had previously been given of the conservation 
of energy in the human body. 

But by far the greatest of the intellectual achievements of mil¬ 
age has been the development of the idea of the unity of process 
pervading the whole history of nature. The word which sums 
np in itself the expression of the most characteristic and fruitful 
intellectual life of our age is the word evolution. The latter half 
of our century has been so dominated by that idea in all its think¬ 
ing, that it may well be named the Age of Evolution. We may 
give as the date of the beginning of the new ejiooh the year 1858; 
and the Wittenberg theses of the intellectual reformation of our 
time were the twin papers of Darwin and Wallace, wherein was 
promulgated the theory of natural selection. 

And yet, of course, the idea of evolution was not new, when 
these papers were presented to the Limtasan Society. Consciously 
or unconsciously, the aim of science at all times must have been 
to bring events that seemed isolated into a continuous develop¬ 
ment To exclude the idea of evolution from any class of phe¬ 
nomena is to exclude that class of phenomena from the realm of 
science. In the former half of our century, evolutionary concep¬ 
tions of the history of inorganic nature had become pretty well 
established. The nebular hypothesis was obviously a theory of 
planetary evolution. The Lyellian geology, which took the place 
of the catastrophism of the last century, was the conception of 
evolution applied to the physical history of the earth. 

Nor had there beeu wanting anticipations of evolution within 
the realm of biology. The author of that sublime Hohrew psalm 
©f creation, preserved to us as the first chapter of Genesis, was in 
way a good deal of an evolutionist. “ Let the earth bring 
forth,let the waters bring forth,”—are words that point to a 
gtoCCCM of growth rather than to a process of manufacture iu the 
of living beings. In crude and vague forms, the idoa 
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of evolution was held by some of the Greek philosopher*. Just 
at the beginning of our century Lamarck developed the idea of 
evolution into something like a scientific theory. 

Yet it is no less true that the epoch of evolution in human 
thought began with Darwin. Manifold suggestions there were of 
genetic relationships between different organisms, whether organic 
forms were studied by the systematist or the embryologist, the 
geographer or the paleontologist; but each and all found the path 
to any credible theory of organic evolution blocked by the stub¬ 
born fact that variations in species appeared everywhere to be 
limited in degree, and to oscillate about a central average type, 
instead of becoming cumulative from generation to generation. 
In the Darwinian principle of natural selection, for the find 
time, was suggested a force, whose existence in nature could not 
be doubted, and whose tendency, conservative in stable environ¬ 
ment, progressive in changing environment, would account at 
once for the permanence of species through long ages, and for 
epochs of relatively rapid change. However Darwin’s work may 
be discredited by the exaggerations of Weismannism, however it 
may be minified by Neo-Eamarckians, it is the theory of natural 
selection which has so nearly removed the barrier in the path of 
, evolution, impassable before, as to load, first the scientific world, 
and later the world of thought in general, to a substantially unani¬ 
mous belief in the derivative origin of species. Oertain it is that 
no discovery since Newton’s discovery of universal gravitation has 
produced so profound an effect upon the intellectual life of man¬ 
kind. The tombs of Newton and Darwin lie close together in 
England’s Valhalla, and together their names most stand as the 
two great epoch-making names in the history of science. 

Darwin’s discovery relates primarily to the origin of species % 
descent with modification from preexisting species. It throws no 
direct light npon the question of the origin of life. But analogy 
is a guide that we may reasonably follow in our thinking, provided 
only we bear in mind that she is a treacherous guide and some¬ 
times leads astray. Conclusions that rest only on analogy most 
be held tentatively and not dogmatically. Yet it would be an 
unreasonable excess of caution that wonld refuse to recognise the 
direction in which analogy points. When we trace a continuous 
evolution from the nebula to the dawn of life, slid again a con- 
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tinaous evolution from the dawn of life to the varied flora and 
fauua of to-day, crowned with glory by the appearance of man 
himself, we can hardly fail to accept the suggestion that the tran¬ 
sition from the lifeless to the living was itself a process of evolu¬ 
tion. Though the supposed instates of spontaneous generation 
all resolve themselves into errors of experimentation, though the 
power of chemical synthesis, in spite of the vast progress it has 
made, stojw far short of the complexity of protoplasm, though we 
must confess ourselves unable to imagine any hypothesis for the 
origin of that complex apparatus which the microscope is reveal¬ 
ing to us in the infinitesimal laboratory of the cell, are we not 
compelled to believe that the law of continuity has not been 
broken, and that at least a reasonable hypothesis as to the method 
of natural transition from the lifeless to the living may jet he 
within reach of human discovery i 
Still further. Are we content to believe that evolution began 
with the nebula ! Are we satisfied to assume our chemical atoms 
as an ultimate and inexplicable fact? llerschel and Maxwell, 
indeed, have reasoned, from the supposed absolute likeness of 
atoms of any particular element, that they liear “ the stamp of a 
manufactured article,’’ and must therefore be supposed to have 
been specially created at some definite epoch of beginning. But, 
when we are speaking of things of which we know so little as we 
know of atoms, there is logicallv a boundless difference betwoen 
saying that we know no difference butweeu the atoms of hydrogen 
and saying that wo know there is no difference. Is it not legiti¬ 
mate for us to recognize here again the direction in which 
analogy points, and to ask whether those fundamental units of 
physical nature, the atomB themselves, may not be products of 
evolution ? Thus analogy suggests to us the question, whether 
there is any beginning of the series of evolutionary changes which 
we see stretching backward into the remote past; whether the 
nebulas from which systems have been evolved were not them¬ 
selves evolved; whether existing forms of matter were not 
evolved from other forms that we know not; whether creative 
Slower and creative Intelligence have not been eternally iinmauont 
Ip On eternal universe. I cannot help thinking that theology may 
fitly welcome snob a suggestion, as relieving it from the incon¬ 
gruous notion of a benevolent Deity spending an eternity in soli- 
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tude and idleness. Tlie contemplation of his own attributes might 
seem a fitting employment for a Hindoo Brahm. It hardly fits the 
character of the Heavenly Father, of whom we are told that he 
“ worketh hitherto.” 

In the last suggestion l have ventured outside the realm of 
scienee. But most men are not so constituted that they can carry 
their scientific and their philosophical and religious beliefs in com¬ 
partments separated by thought-proof bulkheads. Scientific and 
philosophic and religious thought, in the individual and in the 
race, must act and react upon each other. It was,therefore, inev¬ 
itable, that our century of scientific progress should disturb the 
religions beliefs of men. When conceptions of the cosmos, with 
which religious beliefs had been associated, wore rudely shattered, 
it was inevitable that those religious beliefs themselves shonld 
8eom to be imperilled. And so, in the early years of the century, 
it was said, “ If the world is more than six thousand years old, the 
Bible is a fraud, and the Christian religion a dream.” And later, 
it was said, “ If physical and vital forces are correlated with each 
other, there is no soul, no distinction of right and wrong, and no 
immortality.” And again it was said, “ If species originate by evolu¬ 
tion, and not by special creation, there is no God.” So it had been 
said centimes before, “ If the earth revolves around the sun, Chris¬ 
tian faith must be abandoned as a suporstition.” But in the nine¬ 
teenth century, as in the sixteenth, the scientific conclusions won 
their way to universal acceptance, and Christian faith survived. 
It showed a plasticity which enabled it to adapt itself to the 
changing environment. The magically inerrant Bible may be 
abandoned, and leave intact the faith of the church in a divine 
revelation. The correlation of forces acting in the human cere¬ 
brum with those of inorganic, nature may be freely admitted; and 
yet we may hold that there are in the universe other forms of 
causation than physical energy, and that the inexpugnable belief 
of moral responsibility is more valid than the strongest induction. 
The “carpenter God” of the older natural theology may vanish 
from a universe which we have come to regard as a growth and 
not a building; bnt there remains the immanent Intelligence 

“ Whose dwelling is the light of setting sans, 

Ant the round ooesn, and the living dr, 

And the bine dqr, and in the mind of roan— 

the God in whom “ we live and move and have oar being.” 
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The church has learned wisdom. The persecution of Galileo is 
not likely to be repeated, nor even the milder forniBof persecution 
which assailed the geologists at the beginning, and the evolutionists 
in the middle, of our century. And science, too, has learned 
something. In all its wealth of discovery, it recognizes more 
clearly than ever before the fathomless abysses of the unknown 
and unknowable. It stands with unsandaled feet in the presence 
of mysteries that transcend human thought. Religion never so 
tolerant. Science never so reverent. Nearer than ever before 
seems the time when all souls that are loyal to truth and goodness 
Bhall find fellowship in freedom of faith and in service of love. 

Wju.iam North Rice. 



THE DEBT OF THIS CENTURY TO LEARNED 

SOCIETIES. 


Address by Professor Wilmam H. Brewer, President of the Academy. 

In meeting together to rejoice over the completion of a hun¬ 
dred years’ work, it is fitting that we should consider what the 
character of that work has been and what its relations are to the 
century’s progress. 

In the few minutes allotted mo, any detailed history of the 
origin of learned societies will be impossible. 1 wish, therefore, 
to speak more particularly of the role they have played daring 
the one hundred years of this Academy’s existence, and I think 
it will he found that, in this period, they have been, directly or 
indirectly, a most potent factor of progress in material advance¬ 
ment and in intellectual culture. Their influence has probably 
been even greater than that of the universities, in that they have 
dealt with adult raeu rather than with youth; for it is from men 
in mature life that the impulse comes which demands and promotes 
progress. 

When the Connecticut Academy was founded, the terms 
“learned,” “learned societies,” and “intellectual culture,” wore 
broad and comprehensive in thoory, but in active use they were 
curiously restricted. There were then hut three “ learned ” pro* 
fessions,—law, medicine, and theology. The universities recog¬ 
nised a fourth comprehensive department,—philosophy. But 
since that date, and chiefly duriug the last thirty or forty years, 
the world has acknowledged many other professions as learned. 
In my own college days, I can not remember of ever hearing the 
term “professional” engineer, or “professional” chemist, except 
as applied to the teachers of engineering or of chemistry in tech¬ 
nical schools, colleges, or universities. I had never then heard 
the term “ professional engineer ” applied to a person whose voca¬ 
tion was that of planning or of carrying out engineering works, 
nor to the chemist employed in the manufacture of commercial 
products. 
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All this now is changed, and the public understanding as to 
what “learning” signifies is very different. The civil engineer, 
designing and building great structures; the mechanical engineer, 
employing abstruse mathematics in economizing the energies used 
in steam engines, electric motors, or water wheels; the chemist, 
conducting groat metallurgical works or manufacturing commer¬ 
cial products; each is recognized as belonging to a learned profes¬ 
sion as truly as is the village lawyer, the parish clergyman, or the 
country doctor. So, too, the societies of engineers, chemical and 
other similar associations, are recognized as learned societies as 
truly as those which are more especially devoted to history, litera¬ 
ture, pure science, medicine, or philosophy. 

But no line of separation can be drawn between those societies 
honored with the term “learned,” organized for the premotion 
of intellectual culture, and those designed purely for material or 
economic objects. Nor docs the precise name indicate the intel¬ 
lectual status. Under various designations,—academies, societies, 
associations, and clubs, they range through every grade. 

Ycry few of the existing academies and learned societies of 
the world were fouuded before 1750. But be( ween the middle and 
the end of the eighteenth century, the great social and industrial 
revolutions first allowed and then promoted the establishment of 
many such organizations. Some of these, although relating more 
particularly to the industries, may in a sense be classed as loarncd, 
since the promotion of scieuce for its practical use in the arts of 
life can not be separated from its promotion for purely scientific 
investigation or mental culture. 

In this country but two “ learned societies ” had been founded 
prior to the establishment of the Connecticut Academy, and when 
the last century closed these wore too young to have had much 
influence. Before our Revolutionary War, the Americau Philo¬ 
sophical Society of Philadelphia was the only strictly learned 
society as then understood, hut there were also a few local medi¬ 
cal associations. 

Zoology and botany may be said to have been established by 
Linnaaus about 1750 or a little later. Geology and chemistry 
had their true beginning during the last quarter of the 6ame 
oentory. There were, of course, a science and a literature of 
botany long before, as there was likewise a so-called science of 
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chemistry and geology, but these were not founded on natural 
laws in the sense in which these sciences are now understood. 

The practical application of the natural sciences to the arts and 
industries began with the development of the sciences themselves, 
and the two wont on together, so closely associated that they were 
never independent of each other. They were parallel and corre¬ 
lated. This was more especially felt as chemistry and geology 
progressed. Their applications were so important and varied, and 
the possible effects so far-reaching, that learned men l«gan to 
take means to disseminate the knowledge gained and to make it 
available. While investigators in pure science thus labored 
directly to increase the sum of human knowledge, and indirectly 
to increase man’s intellectual pleasure by contemplation of the 
phenomena of nature, the practical applications of science fur¬ 
nished the proper stimulus. 

Hence, the dawuing of the light of modern science inaugurated 
a new era in the arts and industries. Agriculture aud manufac¬ 
tures form the foundation of civilization. Cultured nations subsist 
on the products of the Boil; and without manufactures, particu¬ 
larly of the metals, thero can be no considerable wealth. As arts, 
these industries had boon developing from pre-historic times, but 
aB mere arts unaided by science, thoy furnished little hope for 
advance in higher development. As populations became denser, 
and the soil was longer tilled, new problems arose which art alone 
could not solve. There was aud could be no science of metal¬ 
lurgy or of agriculture until there was a science of chemistry; 
and other industrial arts had scarcely advanced for thousands of 
years. 

As soon as chemistry and geology began to assume the dignity 
of exact sciences, their aid was, therefore, immediately invoked in 
various arts and industries. But it was agriculture that made 
the strongest demands for assistance. Consequently, before the 
close of the last century, agricultural societies were established in 
nearly every country of Europe, and in America as well. “ The 
Philadelphia Society for the Promotion of Agriculture ” wee 
instituted in February, 1785, less than two years after the 
achievement of our national independence. A similar society 
was formed in Charleston, South Carolina, in August of the 
same year; another in New York, in February, 1701, one In 
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Massachusetts, in March, 1792; and in Connecticut, in August, 
1794. The New York society was organized “for the promotion 
of Agriculture, Arts and Manufactures;” the others specified 
agriculture only. “ The Connecticut Society for the Promotion 
of Agriculture ” was founded three and a half years before this 
Academy, and for many years some of its loading meml>ers wore 
the same men who were prominent in the Academy. 

The material interest involved was so vast, that a few states 
attempted to carry on agricultural schools. Finally, in 1802, the 
United States Congress appropriated land for the establishment 
of schools of science in every state in the Union; and the organi¬ 
zation of Agricultural Experiment Stations soon followed. That 
all this might have been accomplished in time, without the stim¬ 
ulus of “ societies,” is possible. It is probable, however, that, 
but for them, there would have l>een no such rapid spread of 
instruction in science and its applications. 

We must bear in mind that in 1799 there was very little, if 
indeed auy, natural science taught in the collogos aud universities 
of this country. One or two professors of chemistry were 
appointed in the very last years of the last century, and a few 
more in tho first decade of this. Instruction in geology came in 
somewhat later, but for forty years or more after the foundation 
of this Academy, in only half a dozen of the riumorone colleges 
of the country was anything more than the merest rudiments of 
chemistry aud geology taught, and nothing whatever of natural 
history except a little botany, which was also taught in some of 
the medical schools. 

During this period, a somewhat better condition of things 
existed in the universities of Europe. There was a continuous 
appeal from the various industries to the colleges and higher 
institutions of learning for more instruction in the natural 
sciences. But from no other source was this appeal more persist¬ 
ant and at the same time more effective than from the many socie¬ 
ties which had been formed in all these countries for the promo¬ 
tion and encouragement of science. 

Polytechnic schools were started after a fashion about the 
beginning of this century, but it was not until later that they 
came into existence as schools of science, to be pursued for 
Its application to the liberal arte. In a number of cases, these 
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schools were actually established by local societies, by extending 
their work from that of interesting adults to the teaching of youth 
also. To-day, polytechnic institutions arc for “higher educa¬ 
tion,” and scientific! investigation goes on in them us truly and as 
zealously as in the universities. 

Among the sciences, chemistry and geology have been much 
alike in their influence in turning the current of popular attention 
toward science. They are cultivated for their practical applica¬ 
tions more than the other natural sciences, and this has brought 
them into closer touch witli the masses of intelligent men in the 
industries. 

So long as chemistry was pursued as a mere art, it was asso¬ 
ciated with astrology and magic. While its devotees sought the 
Philosopher’s Stone or the Elixir of Life, the outside public looked 
on with awe and superstition. When the art of alchemy devel¬ 
oped into the science of chemistry, there was a sudden hurst of 
light. The mysterious chemical transformations, which before 
had awakened in the outside world only an awe resulting in 
superstition, now inspired a new interest, and awe whs 'transmuted 
into scientific curiosity, a desire to learn what the laws were 
which controlled the wonderful phenomena. 

(tonlogy is so extensively an applied science that it receives 
more government aid than any other science. Geological surveys 
are established in every civilized country, because of industrial 
necessities. The first geological surveys, systematically made, 
of which I have any knowledge, were instigated and carried on 
under the direction of the early societies; and later, when 
states took up tho work, it was often the case that this action was 
first stimulated by the local societies. This Academy initiated an 
early geological survey of Connecticut. The facts which these 
surveys brought out called into existence special geological socie¬ 
ties. The field geologists had to moot in order to unify aud sys¬ 
tematize their publications, as well as for mutual instruction and 
encouragement. The meetings of the American Geologists led to 
the organization of the wider and more general American Asso~ 
oiationfor the Advancement of Science. This in tnm has reacted 
on the general public, and diffused the knowledge gained by 
special investigators. The great truths thus spread have given 
intellectual pleasure to thousands who do not study geology for 
its practical applications. 
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The oldest geographical society dates back to 1740, and there 
were hut few, if any, more at the close of that century. In this 
century they have multiplied enormously. Some of them are 
general, but the great majority are either local or special in their 
objects. They have done much to extend and disseminate geo¬ 
graphical knowledge, but vastly more in stimulating and cul¬ 
tivating a taste for the enjoyment of natural scenery. They 
followed rather than led the development of the societies for the 
promotion of geology and natural histoiy, but have had much to 
do with fostering a love for these sciences in later times. Their 
moat obvious effect on intellectual culture is the part they have 
played in cultivating a taste for nature, and in changing public 
sentiment in respect to the appreciation of natural scenery. The 
contemplation of the beauties of mountains or the sublimity of 
nature in her grander aspects formed an inconspicuous part of the 
intellectual pleasures of mankind until lately. Neither in the 
literature of sacred or profane writers of antiquity, nor in the 
literature of the middle ages, is there evidence of any such senti¬ 
ment as pervades the poetry and literature of the century now 
closing. No one climbed mountains for the Mike of enjoying the 
grandeur of the view, nor visited them to enjoy their beauties. 
Mountains were held in awe and tear; they were the abode of 
dragons and demons; they must sometimes bo*crossed because of 
necessity, but were never visited for the sake of pleasurable con¬ 
templation until scientists led the way. Before the last quarter 
of the last century, there are two or three records of persons 
visiting the Alps to see the wonderful glaciers; but to the world 
at large tho Alps were dreary, desolate, awful. There are many 
allusions in literature to this fact. 

Aft soon as the various branches ol natural history began to 
develop as sciences, mountainous countries became most interest¬ 
ing fields for investigation, and began to be visited bv scientific 
men, particularly those interested in geology, botany, and zoology. 
In 1700, that eminent scientist and lover of nature, de Haussure 
Of Geneva, visited the valley of Cbatnuunix, and the next year 
he advertised throughout the region that he would liberally reward 
any one who could discover a practical way to reach the top of 
the w Great White Mountain/’ Further, fthould the attempts be 
nnauoeeasful he would pay for the time lost in seeking a way. 
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Men crossed the mountains for business, and there wore hardy 
guides well acquainted with the country, but they visited passes, 
not peaks. And not till more than a quarter of a century 
later did the guide Balmat succeed in finding a path to the top. 
The very next year (1787), de Saussure made his famous ascent, 
the first in history when any high mountain was climbed for 
scientific observation. There was a second ascent the following 
year, but no other till 1802. During the twenty-five years after 
do Haussure, there were less than half a dozen ascents; but no 
attempts whatever, that I am aware of, were made to climb any 
other high peaks. About 1840 were begun by Agassiz and 
Forbes those researches on glaciers, classic in the annals of 
science. 

When these pioueers had successfully frightened away the 
demons aud devils that had so long guarded the mountain mys¬ 
teries and veiled their beauties, the general public, learned and 
unlearned people alike, began to find pleasure in the contempla¬ 
tion of the wild and the grand, and this sentiment now finds 
abundant expression in poetry, song, literature, and art. The 
exploration of mountains for scientific investigation lias resulted 
in enormous gain to mankind in intellectual and aesthetic pleasure. 
There is to-day scarcely a mountain range in any country of our 
civilization but has a society or club of devotees organized for its 
study. As learned societies, they have greatly promoted our 
geographical knowledge; incidentally they have contributed in 
large measure to the amount of pleasure to be derived from travel 
and from the better appreciation of the beauties of nature. 

Switzerland, which had been shunned for two thousand years 
because of its dreary mountains, has now, because of those same 
mountains, become the playground of Europe, aud mountain 
climbing, about which so many tales of terror were formerly told, 
has now become a pastime and a sport. Bailways carry the 
strong and the weak alike to peaks high in the clouds. 

The publications of learned societies, under various names and 
in various ways, furnish by far the most comprehensive literature 
of science, philosophy, history, and art, that we have. For a time, 
this was almost the only way of publishing to the world new 
discoveries. To-day it is as pervasive as it is extensive, and as yet 
no substitute has been found for this means of publishing and dis- 
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seminating the details by which results have been obtained, even 
if the bare results might be made available through the periodical 
press or other channels. These publications are an important 
part of every public library, but by reason of their enormous 
extent no library can be complete in them. It is only when we 
attempt to investigate their number in any branch of science that 
we can appreciate the great influence such associations must have 
had in diffusing learning and information among the mass of the 
people and in making it available for their industries, their com¬ 
fort and their intellectual pleasure. 

Many of the learned societies maintain libraries and museums, 
and in some cases these libraries furnish almost the only consider¬ 
able scientific literature accessible to the community, while the 
museum gives them further knowledge of other regions of the 
earth than their own. 

Finally, learned societies practice and cultivate the brotherhood 
of mankind as do no other organizations. Science knows no nation 
nor country; it is bounded neither by oceans nor continents ; its 
home can not be located by latitude or longitude; it knows no 
race nor people; it swears special allegiance to no form of gov¬ 
ernment ; it is bound by no creed; it claims no one language. A 
new fact observed, a new law demonstrated, immediately becomes 
pnblic property. No matter in what continent or country it 
originates, or to what nation or creed or race the discovorer 
belongs, or in what lauguage the new truth is first announced; 
the learned societies discuss it, and pass upon it, they aid in dis¬ 
seminating it, their publications give it a measure of authority, 
and through the various channels for the diffusion of knowledge 
it is sure in time to become the common property of mankind. 

The function of these organizations will of course be modifiod 
in the new century upon which we are approaching, but it is safe 
to say that they will contribute as greatly to its progress as they 
have to that of the century now closing. Societies of one kind 
and another are to-day so numerous, they embrace such a wide 
range of objects, and there is gathered into them so large a propor¬ 
tion of the active men of all the countries of our modern civiliza¬ 
tion, that they have come to be the leading and perhaps the 
most important factor in shaping and directing human activities, 
both material and intellectual. 
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Albany .—York State LUtracy. 

Annua! report. LXXXl, LXXXIl, 1898 99. 8°. 

Bulletin. Legislation. No. XLXIV, 1890-1901. 8<>. 

- Neva York State Museum of Natural J[tutory. 

Annual report. L. 2, LI. 1, 2, UI. 1,2, 1 896-98. K u . 

Bulletin. No 24 4J9, 41-43, 45, 1899-1901 8“. 

— VnivtrMty of the State of AVer York . 

Home education bulletin. No. XXX-XXXVIII, 1899-1901, 8** 

American Association for the Admnccment of Science. 

ProeeeclingK Meeting XLV11I-L, 1899 1901. 8°. 

AnmaPOLIH — Umtnt States Naval lnstihiU 

4 Proceedings. Vol. XXV. 3.4, XXM. XX VII, XXVIII. 1-3,1899-1902. 8*. 
Baltimore.— Johns Hopkins University. 

American chemical journal. Vol. XXII 4-9, XXIII-XXVJJI, ISM 1902 
8*. 

University circulars. No. U2-I00, 1SIMM902. Y> ' 

Bbrkblky .—Uruvt rsity <f Cal forma. 

Publications. Botany. Vol. 1. 1,1902. 8". 

-Zoology. Voi. I. 1, 1902. 8°. 

Blum Hil L,—Meteorological Obsmuxtory. 

Bulletin. 1900, uo. I. 4 Q . 

Boston.— American Academy of Arts and Scitnu i. 

Proceedings. Vol. XXXV. 4-27, XXXVI, XXXVII, XXXVIJl. 1-9, 1898- 
1902. 8°. 

——Society qf Natural History. 

Memoirs. Vol. V. 6-8, 1900-02. 4°. 

Proceedings. Vol. XXIX 6 18, XXX. 1-7, 1899-1902. 8°. 

Occasional papers IV. Vol. 1. 8, VI, 1900-01. 8<\ 

BoOLDEH,— Vo iff rsity of Colorado, 

Studies. Vol. I. 1, 1902. 80. 

Brook lyn.— Mumum of the Brooklyn Institute qf Arte and Sciences. 

Science bulletin Vol I. 1, 2. 1902. 8<\ 

Butf ALO. — Society of Natural lienees. 

Bulletin. Vol, VI. 2-4, VII, 1, 1899-1901. 8*. 

0 AM bridge. —Astronomical Observatory of Harvard College. 

Annals; Vol. XXVIII. 2, XXXII. 2, XXXHI, XXXVII. 1, 2, XXXVIII, 
XI* 6-9, XLII. 2, XUir, XLIV. 1,2, XLV, XLVUI. 1,2, 1899-1902. 4°. 
Annual report. L1V-LV11, 1899-1902. 8°. 
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Cambuidob.— Museum qf Comparative Zoology at Harvard College. 

Memoirs. Yol. XXIII. 2, XXIV, XXV* 1, XXVII. 1, 2, 1892-1202. 4*. 
Bulletin. Vol. XXXIV, XXXV. 8-8, XXXVI, XXXVII. 1-8, XXXVIII. 

1-7, XXXIX. 1-4, XL. 1-8, XLI. 1, 1899-1902. 8°. 

Annual report. 1899-1900,19WWH, 1901-02. 8®. 

Chapbl Hill —Elisha Mitchell Scientific Society. 

Journal Vol. XVI, XVII, 1899-1901. 8®. 

Chicago .—Academy qf Sciences. 

Bulletin. Vol. II, 8-5, 1000-02. 8°. 

Geographical and Natural History Survey. Bulletin. No. IV. 1,1900. 8°. 
Special publication. No. 1,1902. 8°. 

— . - Entomological Society . 

Occasional memoirs. Vol. I, 1900, 8°. 

— - Field Columbian Museum. 

Publications. No. 40-58, 00-68, 1899-1902 8®. 

Birds of Eastern North America. Water birds. Pt. I, II. By C. B. Cory. 
1809. 40 . 

- John Crerar Library. 

Annual report. V, VII. 

List of books In the reading room, Jan. 1900. 8°. 

List of bibliographies of special subjects, July 1902. 8°. 

- University qf Chicago. 

Journal of geology. Vol. VII. 6-8, VIII-X, 1899-1902, 8°. 

Cincinnati. —Lloyd Library qf Botany , l*harmacy and Materia Medico. 

Bulletin. Reproduction series. No. 1,2,1900-01. 8°. 

Myeological series. No. 1, 2, 1902. 8°. 

- Museum Association. 

Annual report. XIX, XXI, 1899-1901. 8°. 

- Society qf Natural History. 

Journal. Vol. XIX. 5-8, XX. i, 2, 1900-02. 8°. 

Colobado 8tiuhqb.-~ Colorado College Scientific Society. 

Colorado College studies. II, IV, V, VII-IX, 1891-1901. 8<\ 
Columbia.— University qf Missouri. 

Studies. Vol. I. 1-4, 1901-02. 8©. 

Laws Observatory. Bulletin, No. 1, 1902. 4°, 

Columbus.— Journal of mycology. Vol. VIII. 8,1902. 8°. 

Dss Moines.— Iowa Academy of Sciences. 

Proceedings. Vol, VII, 1899. 8°, 

- - Iowa Geological Survey. 

Publications. Vol. XI, 1901. 8°. 

Guanvillb.— Denison University. 

Bulletin of the Scientific Laboratories. Vol. XI. 9-11, XII, 1-4, 1899- 
1908. 8°. 

Journal of comparative neurology. Vol. IX, 8, 4, X-XII, 1899-1902. 8®. 
Honolulu.— Amies Ihuahi Bishop Museum. 

Memoirs. Vol. I 1-4, 1899-1900. 4°. 

Occasional papers. Vol. 1, 1698-1902. 8°. 

Fauna Hgwaliensls. Vol. 1.1-8, II* 1-5, III. 1, 1899-1901. 4°. 
Indianapolis.— Indiana Academy qf Science. 

Proceedings, 1897. 8°. 

Ithaca —Journal of physical chemistry. VoL III. 7-9, IV-VI, 1899-1909. 8®. 
Lansing.— Micron Academy qf Science. 

Report, I, III, 1894-190L 6°. 
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LawiUDHOa.— University qf Kansas, 

Kansas University quarterly. Vol. VIII, A. 4, B 1; IX, A; X, A; 1899- 
1901. 8°. 

Science bulletin. Vol. I. 1-9, 1902. 8°. 

Bulletin of tlio Department of Entomology. Alfalfa, grasshoppers, bees: 
their relationship 1899. 8°. 

—The honey-bee and its food plants, with special reference to 
alfalfa. 1899. 8°. 

Mamsotr.— Washburn Observatoiy. 

Publications. Vol. X. 2, XI, 1001-02. 8°. 

- .— Wisconsin Academy of Sciences, Arts and Letters, 

Transactions. Vol. XII. 2, XIII. I, 1890-1901. 8°. 

— - - Wisconsin Geological and Natural History Survey, 

Bulletin. No. 1-6, 7, pt. 1,1896-1901. 

Milwaurul.— Public Museum. 

Annual report. XVII-XX, 1898-1902. 8°. 

- Wisconsin Natural History St>cicty . 

Bulletin. NT. 8 Vol. 1, II. 1-8, 1900-1902. 8°. 

Minheapous -‘Minnesota Geological and Natural History Survey. 

Annual report. XXIV, 1895-98. 8°. 

Geology of Minnesota. Final report. Vol. IV-VI, 1899-1901. 4°. 
Mishopla.— University qf Montana, 

Bulletin. Biological series. No. 1,1901. 8°. 

Mt. Hamilton.— Lick Observatory. 

Publications. Vol. IV, V, 19(XM)1. 4*. 

New York.— Academy qf Sciences. 

Annals. Vol. Xll, XIII, XIV. 1, 2, 1899-1901. 8°. 

Memoirs. Vol II. 1-3, 1899-1901. 4°. 

—--—American Geographical Society. 

Bulletin. Vol. XXXI. 4, 5, XXXII-XXXIV, 1899-1902. 8°. 

- American Museum qf Natural History. 

Bulletin. Vol. XI. iM, XII-XIV, XVI, XVII. 1,2, X VIII 1,1899-1902. 8°. 
Annual report. 1899-1WOO. 8° 

Memoirs. Vol. 1. 4-7, II. 4-0, HI. I, IV. 1, 2,1900-01. 4*. 

- Botanical Garden. 

Bulletin. No. 1-7, 1896-1902. 8°. 

—-——Entomological Society, 

Journal. Vol. V1IJ 1, 3, 4, IX, X. 1, 1000-02. 8°. 

—Linnaean Society . 

Abstract of proceedings. 1898-1902. 8°. 

— • —P ublic Library. 

Bulletin. Vol. 1U-VI, 1899-1902, 8°. 

—Scientific Alliance. 

Annual directory. IX, X, 1899-1901. 8°. 

Oxibexj *.—Oberlin College. 

Laboratory bulletin. No* 10-12, 1900-1902. 8°. 

- Wilson Ornithological Chapter qf the Agassiz Association. 

Wilson bulletin. No. 28, 29, 88,40,1899-1902. 8°. 

Philad* lphi a. —Academy qf Natural Sciences, 

Journal. Vol. XI. 8, 4, Xll. 1, 1900-02. 4®. 

- . '— A mertoan Entomological Society. 

Transactions. Vol. XXVI. 2-4, XXVII, XXVIH. 1, 2,1899-1208. 8*. 

. .. . E ranJclin Institute. 

Jtowtol. VoL CXLVin. 4-6, CXLIX-CL1V, 1809-1902. 8®. 
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Philadelphia*.— Uuivn'sity qf Pennsylvania. 

Contributions from the Botanical Laboratory. Vol. II. 1, 1B98. H°. 

■ ■ » ■■■ Wagner Free Institute. 

Transactions. Vol. III. 4,IV-VI, 1898-90. 8®. 

Pittsburgh. —Carnegie Museum. 

Publications. No VI, VII, 1900. 8®. 

Celebration of founder's day. IV, V, 1800-1900 8° 

Portland, Me.— Society of Natural History . 

Proceedings. Vol. II. 5, llX)t. 8°. 

Providence. — Brown Unwersity. 

Contributions from the Anatomical Laboratory 1, II, 1898-1901. 8° 
Rochester.— Academy ofScUtue. 

Proceeding*. Vol. III. 2, TV. 1, 1000-01 8®. 

8t. Louis. —Academy oj Science 

Transactions. Vol IX. 5-9, X, XI, XII. 1-7,1S99-1902. 8®. 

- Missouri Botanical Garden. 

Annual report XI-XIII, 1901-02. 8°. 

Salem.— JCssrr Institute 

Annual report 1809-1903 b® 

San Francisco. — California Academy qf Sciences. 

Occasional papers. VII, VIII, 1900-1901. 8°. 

Proceedings. Ser. ill Math.-pbys., Vol. I. 5-7, Geology, Vol. 1 7-11, 
II. 1; Botany, Vol. I. 10, II. 1-10, Zoology, Vol. II 1-11, III 1-4, 
1899-1902 8®. 

- California State Mining Bureau. 

Bulletin. No XIJ1, XIV, XVI, 1897-99. 8®. 

Topeka. — Kansas Academy of Science. 

Transactions. Vol. XVII, 1899-1900. 8®. 

Tufts College. 

Studies. VI, VII, 1900-1902 8®. 

Urbana —Illinois State Laboratory of Natural History. 

Bulletin, Vol. V. 7-12, VI. 1, 1899-1901. 8®. 

Washington.— Biological Society. 

Proceedings. Vol. XIII, pp. 61-200,1900. 8°. 

—Philosophical Society. 

Bulletin. Vol. VIII, XII, XIII, XIV, pp. 1-204,1885-1902. 8®. 

- United States department of Agriculture 

Bureau of Plant Industry Bulletin. No. IX, XII, XV, 1903. 8°. 
Division of Agrostology. Bulletin. No. XXII, XXIV, 1900. 8°. 

Library bulletin. No. XXXVII, XXX1X-XLJV, 1901-2. 8®. 

Weather Bureau. Report. 1899-1903. 4°. 

-Bulletin, No. XXVIII, XXX-XXXII, XXXV, 1899-1900. 

. United States Geological Survey. 

Annual report. XIX, pt. 2,8,5, XX, pt 1-7, XXI, pt. 1-7,1808-1900. 8®. 
Bulletin. No. 157-204, 1899-1002. 8®. 

Geological atlas of the Unltod States. Fol. 49-71, 1898-1901. 

Monographs. Vol. XXX1X-XLI, 1900-03. 4°, 

Mineral resources of the United States. 1900, 1901. 8®. 

Map of Alaska, showing gold-bearing rocks. 1898. 8®. 

Preliminary report on the Cape Nome gold region, Alaska. 1900. 8®. 
Reconnaissances in the Cape Nome and Norton Bay regions, Alaska, in 
1900. 8®. 1 

Geology and mineral resources oi a portion of the Copper River district. 
Alaska* 1901. 8®. 1 
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Washington. — United State* National Museum. 

Annual report. 1897-99, 8°. 

Bulletin, No. XXXIX, N-Q, L-UI. 1899-1903. 8°. 

Proceedings. Vo) XXI-XXIV. 1899-1902. 8°. 

Special bulletin. American Ilydroids. Pt. I. The Plumularidn; by C. 
C. Nutting. 1900. 4°. 

——United Staten Naval Observatory. 

Astronomical and meteorological observations. 1891-2. 4°. 

Report of the superinttMident. 1899-1901. 8°. 

- —Smithsonian Institution^ Bureau of Ethnology. 

Annual report. XVII. 1, 2, XVJI1. 1, 3, XIX. 1, 3, 1895-98. 8°. 

WlLKES-Buttttc.— Wyoming Historical and Geological Society . 

Proceedings and collections. Vol. TV. 2, V-VII, 1899-1902. 8°. 
Worcester. —American Antiquarian Society. 

Proceedings. New scries. Vol. XIII. 1,2, XIV, XV. 1, 1899-1902. 8°. 

Amiens.— SoclHS Linnftnne du Nord de la France. 

Bulletin. No 393 4W, 1897-1900. 8°. 

Memoir os Tome X, 1809-1002 8°. 

Amsterdam.— Kon. Akademie van Wetmnchappen. 

Jaarboek. 1898-1901. 8\ 

Verhandeltugen Afdeel Natnurkunde. Sectic I. Deel IV, VI. 0-7, 
VII, VIII. 1, 2. 8cctie II Deel VI. 3-8, VII, VIII, IX 1-2 1S98- 

1902. b\ 

Verslagcn van de gewono vargaderlngen van de wi*- en natuurkundige 
afdeeling Ded VII X, 1899 1902. 8*. 

Proceedings. Section of sciences. Vol. I IV, 1899 1902. S°. 

Antw erven.— Pacdologiscli Jaarboek III—IV, 1902 3 8°. 

Auosburo. —Naturhtutorwher Vtreinftn Schioaben und Neuburg. 

Bcrlcbt. XXXIV, X X X \ , 1900-02. 

Australasian Association for th< Advancement of Sr fence 
Re|>ort. 8tb meeting, Melbourne, 1901. 8°. 

Auxerre .—Soniiltr des Sciences Hisforiquch ct Natnrelle* Je V Tonne 
Bulletin. Tome MI. 1, Mil, MV, LV. 1, 1899-1901. 8* 

Bam hero .—Nat urforerhende GeeeUnchofl 

Berlcht. XVII, XVIII, 1899-1901. 8°. 

Basel. —Naturfornchonde Qesdlsehaft. 

Vcrhandlungeu. Thell XII. 2, 3, XIII, XIV, 1899-1902. 8° 
Nameuvcrscichnlss und Sachreglster der Bde. VI-XH, 1875-1900. b°. 
Batavia. — Kon. Natuurkundige Vereeniging in Nederlatidsch * In dit. 

Natuurkundige tljdschrift. Deel UX-LXT, 1900-03. h". 

— Magnetical and Meteorological Observatory. 

Observations. Vol. XXI-XXII1,1899-1901. 4°. 

Regenwoarnemingen in NoderlandsctiJndb*. Jaarg. XX XXII, 1808- 
1900. 8<>. 

Bbrosn, — Museum. 

Aarbog. 1899-1901,1903,1. 8°. 

Account of the Crustacea of Norway. By Q. 0. Bars. Vol. III. t-10, IV 
10,1899-1902. 8®. 

Report on Norwegian marine investigations, 1895-97. 4°. 

Meeresfanna von Bergen. Heft I, 1901. 8°. 

Berlin.— Kbn. Museum fur Naturkunde. 

Mltteilungen atts der soologischen Sammlung. Bd. I, II, 1,2, 1898-1902. 

8 °, 

Berlcht. 1890,1900. 8°. 
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Berlin.— KVnigliche Sturn warte. 

Veroffentliehungon des kon. oatronom. Rechen-Instituta. No. 11-20, 
1900-02. 8®. 

-Naturae novitates. Jahrg XXI. 15-24, XXI1, XXIJI, XXIV, 1890-1903. 8®. 

Bologna.— R Accademia (idle Science ddV Ietituto di Bologna . 

Bendiconto. N. 8., VoU II, III, 1897-99. 8°. 

Bombay.— Bombay Branch of the Royal Asiatic Society. 

Journal. No. LV-LVII, and extra no., 1899-1902. 8°. 

■ — Government Observatory. 

Magnetical and meteorological observations. 1897-99. 4°. 

Bonn.— Natnrhistorlscher Verein der preussischcn Rheinland* , Westfalens nnd dee 
Reg.-Besirk* Osnabrifck. 

Verhandlungcn. Jahrg. LVf-LVHf, 1899-1901. 8*. 

Siuungsborlchte der nioderrhelnlschen Gosellscbaft fur Natur- und Hell- 
kunde. 1899-1901. 8®. 

Bordeaux. -Academic Nationals dee Science*, Bdles-Leltrea et Art*. 

Acte*. Amide LVIII-LXII, 1895-1900. 8*. 

—— —Soclttf Linneenne. 

Actcfl, Tome LIll-LVI, 1898-1901. 8°. 

. -SocUtf des Science* Physique* et Naturellei i. 

Mdmoires. 5« sdr. Tome V. 6* sdr. Tome I. 1890-1901. 8°. 
Procds-verbaux. Annve 1898-190]. 8°. 

Braunschweig.— Botanischcs Institut des kbu. Lyceum Hoslanum. 

Arbolteu. 1,1901. 4°. 

&REHRtf.~N<tiuru>i*eeiischqftlich*r Verein. 

Abhandlungen. Bd. XVI. 2, 8, XVII. 1, 1899-1901. 8°. 

- Mctcorologische* Obscrvatorium. 

Deutsches meteorologieches Jahrbuch. Jubig. X-XII, 1899-1901. 4°. 
Breslau.— Schletische GceelUchaflfur ttaUrl&ndUchc Oultur. 

Jabres-Bericbt. LXX VI-LXXIX, 1898-1901. 8°. 

Bbtsbanb .—Queensland Branch of th( Royal Geographical Society qf Australasia. 
Proceedings and transactions. Vol. XIV, XV, 1898-1900. 8°. 
Queensland geographical journal. Vol. XVI, XVII, 1900-02. 8°. 

- Queensland Museum. 

Annals. No. V, 1900. 8°. 

BrUnn.— Naturfirscher Verein. 

Verhandlungen. Bd. XXXVI-XXX1X, 1897-1900. 8°. 

Berlcbt der meteorologlscben Commission. XVI-XIX, 1896-99. 8°. 
Bruxelles.— Acadimie Roy ale des Sciences, des Lettres et des Beaux* Arts de Belgique* 
Mdmolres. Tome LIV. 1-5,1001-02. 4°. 

Mdmoircs couronnds et md moires des savants dtrangers. Tome LVII, 
LVIII,LIX 1,2,1899-1901. 4°. 

Mdmotres eouronuds et autres mdmolree. Tome LVIU-DX, 1899-1909. 

8 «>. 

Bulletins. Classe des sciences. 1899-1901, 1909, no. 1-6. 8°, 

Annuaire. Annde LXVI-LXVII1, 1000-09. go. 

SacUtf Hhtomologique de Bdgique, 

Annates. Tome XLIII-XLV, 1899-1901. 8*. 

Mdmoires. Vtl, VIII, 19<XW>1. 8°. 

— SoctiU Royals Beige de Qdographie, 

Bulletin. Annde XXIII. 8-6, XXIV, XXV, XXVI. 1-4, 1899-1902. 8°. 
Table des matures, vol. 1-25. 1892. 8*. 
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Bruxelles.— SocWM Hoy alt de Jhtaniqw, 

Bulletin. Tome XXXVH-XXXIX, 1899-1900. 8° 

—- SocUU Jtoytft MalaccltMjiqne d* Belgique. 

Annales. Tom© XXXI. 3, XXXII-XXXV, 189rM9<)0 8° 

Bucarest .—TnMttut Mdteovoloyique dr Jtout nan it. 

Annales. Tome XIV, XV, 1898-99. 4°. 

Buletiuul lunar. Anul IX, X, 1900-01. 4°. 

Lul Stefan C\ Heplte* 1901. 4°. 

•- Socidte de* Science*. 

Bulletin. Amito VIII, IX, X. 1-4, 6, XI. 1-4, 18*9-1903. 4°. 
Budapest.— Kon. uttg. lieichmiutallfur Meteorotofjin und ErdmagnttUmu*. 
Jahrbucher. Jabrg. XXVIII. 1, XXIX, XXX, 2, 1898-1900 4°. 

Publics! Imicu. Bd. 11 -I \\ 19004)1. 4°. 

Beobuehtungen angestellt am Astrophys. und Mcteorol. Observatoriuui 
in (VOyalla. Bd. XVII-XXI. 1894-98. 8°. 

Buenos Airks —Socitdad Cien1\flca Argentina. 

Annies. Tomo XLVIII. 3-6, XL1X-LI11, UV. 1-4, 1899-1902. 8°. 

- Mumo National . 

Anal©*. Tomo VII, V1JI. 1, 1902. 8°. 

ComunloacioneB. Tomo I. 4-10, 1899-1901. h v . 

——— C&ngt>so Cirnt{fko Latino Americano. 

Brimern reunion Vol. 1-1V, 1898-99, 8°. 

Caen.— SociW LinnSenne de Normandie 

Bulletin. 5* »©r. Vol. 11-IV, 1898 1900. 8* 

CALOUTTA .—Asiatic Society of Urn gut. 

Journal. Vol. LXVIII LXX, EXXJ, pt. it l, hi 1,1899-1902 8^ 

ProetMKlings. 1899, no. 4-11, 1900, 1901, 1902, no, 1-f*. 8®. 

The Kavnilraynbcttinrhi, n K.l«;mlri grammar, b) b^ara-Kaura. Ed. b> 
(5. A. Grierson. Ft. I, II, 1897-98. 8© 

Dictionary of tbe Lepcha-languagc, compiled by the late Gen G. Main- 
taring, revUcd and completed by A. Grouped©]. Berlin, 1898. 8°. 

- Geological Sunny of India. ' 

Palmontologla Jndlca. 8er. IX, vol. 11 2. 8er. XV, vol. I 2,111. 1,2. 

New aer., vol. I. 1-3. 1899-1901. 4° 

Memoirs. Vol. XXVIII. 2, XXIX-XXXI, XXXII. 1,3, XXXIII. 1,2, 
XXXIV. 1, 1899-1903. 8°. 

General leport. Jan. 1897-April 1901. 8°. 

Manual of th© economic geology of India 2d ad. Pt. I. Corundum. 
1898. 8o. 

——— Meteorological Department of the Government of India. 

Indian meteorological memoirs. Vol. VI. 5-7, X, 3, 4, XI. 1-8, XII. 1 4. 
1899-1909. f° 

Monthly weuthorreview. 1899, May- Dec.; 1900; 1901; 1903, Jan. Juue. F 
Rainfall of India. 1898-1900. f°. 

Report on administration. 1898-1902. fa. 

Memorandum on th© meteorological conditions prevailing in the Indian 
monsoon region in 1902. By John Murray. Simla, 1902. f°. 
Cambridge.— Philosophical Society, 

% Transactions. Vol. XVIII, XIX. 1, 2, 1900-02. 4«\ 

Proceedings. Vol. X. 8-7, XI. 1-6,1899 1902. 8®, 

List of fellows, associates and honorary members, Jan. 1901. 8°. 
Catania.— Accademia Gioenia di Science Naturali. 

Mti. Ser. IV. Vol. XII-X1V, 1899-1901. 4<>. 

Bullettino mensile. Nuova serio. Fuse. 60-78,1899-1002. 8°. 

e 
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CkXk&lk.—Socittd degli Spettroscopisti Italiani. 

Meraorie. Vol. XXVin. 7-43, XXIX, XXX, XXXI. 1-10, im-im. 4®. 
Gnwvmtz.—Naturwineenschaflliche Qesdlechqft. 

Bertcbt. XIV, 1896-99, 8°. 

Cherbourg .—Soddtt Nationale <7m Sciences Naturdles. 

Momolree. Tome XXXI, XXXII, 1898-1003. 8* 

Christiania.— Kong. Norskt Uuwersitd. 

Norway: official publication tor the Paris Exposition. 1900. 8°. 

- -NortoegUche* rncUorologierhcs Institute 

Jahrbueh. 1898, \m. 4®. 

- Nortsegian North-Atlantic Expedition , 1870-78. 

Publication XXV-XXVIII, 1899-1901. 4°. 

- Vldmskabe Sdskabd. 

Forhandlluger. 1899-1901. 8°. 

Chur.— Naturforschende Oceellschaft Oraub undent. 

Jahrcfiberteht. Neoc Folge. Jahrg. XIJ-XLV, 1898-1902. 8°. 
Cordoba.— Academia Nacional de (henna*. 

Boletlu. Tomo XVI. 3-1, XVII. 1, 1900-03. 

Danzig. —Naturfornchmde Geedlechaft. 

Sehrlften. Neue Folge. Bd. X. 1 -8, 1899-1901. 8°, 

Dijon .—Academic dee Sciences, Arte et Bdlm-lMtrex, 

M&nolres. 4** stir. Tomo V11, 1899-1900. 8°. 

Dorp AT.— Odehrte Extnisch* Geeellechqft. 

SItzungsberiebte. 1898-1900. 8°. 

Verhaudlungcn. Bd. XIX. XX, 1898-1900. 8°. 

Inhaltfi-VcrzdclmiftB zu Bd. I-XX. 1900. 8°. 

- Natnrforscher- GeselUchaft bei der Univereitdt JJorpat. 

Arcblv ftlr die Naturkunde JLlv-, Ehst- und Norlands. Ser. II. Bd. XII. 1, 
1903. 8°. 

Sitzutigaberichte. Bd. XII. 8, 3, 1900-01. 8®. 

Scbriften. X, 1903. 8°. 

Dresden. —NahirwUecnechaftliche Geedlechaft Tide, 

Sltzungsbcri elite und Abhandluugen. 1899-1901,1902,1. 8°. 

- Verein fUr Erdkunde. 

Jabrosberlcht. III-V, VIII, IX, XXVII, 1860-1901. 8°. 

F. von Bellingshausen!* Forscbutigsfahrten im Sudlichcn Elsmeor. Leip¬ 
zig, 1903. 8®. 

Dublin,— Royal Dublin Society, 

Economic proceedings. Vol. I. 1, 2, 1898-99. 8°. 

Scientific proceedings. New ser. Vol. IX. 1-4, 1898-1901. 8®. 

Scientific transactions. Ser. II. Vol. VII. 1-13, 1896-190], 4®. 

Index to the scientific proceedings and transactions, 1877-1898. 8°. 
—J loyal Irish Academy , 

Transactions. Vol. XXXI. 8-14, XXXII A. 1, 3, 1900-02. 4®. 
Proceedings. Ser. III. Voi, V. 8-0, VI. 1,8, 1899-1901. 8®. 

—Trinity College Observatory. 

Astronomical observations and researches made at Dunsftnk. Pt. IX, 
1900. 4®. 

Edinburgh.— Uotanlc a/ Society . 

Transactions and proceedings. Vol. XXL 4,1900. 8®. 

• -— Geological Society. 

Transactions. Vol. VIII. 1,1901. 8°. 

—- Royal Observatory. 

Annals. Vol. 1, 1909. 4®. 
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Edinburgh. —RoyaX ItyHcal Society. 

Proceedings. Vol. XIV. 2-4, 1898-1901. 8°. 

- Royal Society, 

Proceedings. Vol. XXJI, 1898-9. 8°. 

Transactions. Vol. XL, pt. 1, no. 8, 1901. 4°. 

Emdrn .—Naturforechendr Qencllxchafl, 

Jahresborlcht. LXXX1II-LXXXV1, 1899-1901. 8<>. 

Erfurt. — Ron. Akadetnie yemeinnuUUfer Wiseenechaften. 

Jahrblicher. Neue Folge Heft XX V-XX VIII. 1899-1902. 8°. 

Firenze.— RitUoteca Nationale Centrale. 

BoUettlno delle pnbblicnzionl Italtanc ricevute per dlritto dl stampa. 
No. 829-360; n. » no. 1-23; 1899-1902. H°. 

- .. R Iatituto f/t Studi Superiori Ib'atici r <li IWfexionamento . 

Pubblicazioni. Sezionc di fllosoOa e fHologia. 

Sabbndiui (R.) and B&rozzl (L.). 8tudl sul Panormlta c sul Valla. 
1896. 8°. 

Cason ova (E.). Ln carta nautlca dl Conte dl Ottomano Freduccl. 
1890. 8°. 

Marzi (D.). La quiatJone della riforma dol caloudarlo m*l quin to con- 
clllo Lateraneuse. 1896. 8°. 

Coll (K,). 11 paradtso terroatre Dantesco. 1897. 8 n . 

--Sezlone dl eeietue flsiche e natural 1. 

Oddi (R ) and Rossi (IL). Sul decorso dclle vie alTerenti del mldollo 
spinale. 1891. 8°. 

Rtatori(G.). Cbelonlanl fosslll dl Moiilebatnboll c Casteani. 1895. 8°. 

Bottazzl (F.). Sullo sviluppo embrlonale della funzione motoria 
negll organ! c cellule nmscolarl 1897. 8°. 

-Contributl alia tisiolngla del teasuto di cellule muscolari. Parte 

J -III. 1897. 8°. 

-Sezionc dl uiodlclna o cbinirgia. 

Invcrardi (G.). Rendicouto sumuiario dell’ latltuto Ostctrico-Gine* 
cologlco di Firenze. 1892. 8°. ' 

Chlarugl (O.;. Contrlbuzlonf alio studio dello svilnppo del nervi 
encefalici net mammlferi. Parte J-IV. 1814-97. 8°. 

Rossi (t\). Sulla struttura dell’ ovldutto del Geotriton fmeue. 1895. 

8o. 

—Contrlbuto alio studio della struttura, della muturazione e della 
dlatruzione delle uoya dogll Anftbi. 1895. 8°. 

Staderlnt (R,). Osservazlonl comparative sullo sviluppo c sul carat- 
teri doflnitlvi della cavitA del quarto ventricolo al suo estremo 
can dale. 1896. 8°. 

Trambusti (A.). Ricercbc citologiclie sul mldollo delle ossa tidla 
dlfterite. 1896. 8°. 

Lustig (A.). Risultati delle ricerche fatte lu India negli an 1 malt e 
nelP uomo intorno alia vacclnazionc preventlva contro la pesic 
bubbonlca e Alla sleroterapia. 1897. b°. 

Frankfurt a. Deutsche malatomologische Geeettechqft. 

Nachrlchtfiblatt. Jahrg. XXXI. 9-12, XXXII, XXXIII. 1,2,5-12, XXXIV . 
1-6,9-12, 1899-1902. 8°. 

-— ~*8enckenberffi*eh* naturforechende Qesethchaft. 

Abhandlungeu. Bd. XX. 2, 3, XXI. 1-4, XXV. 1-6, XXVI. 1-4, XXVIII, 
1897-1902. 40 . 

Berlcbt. 1899-1902. 8®. 
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Frankfurt A. O. ^Naturwimenechafilicher Vereln dm Regierungeibexirk* Frankfurt. 
Helios. Abhandlungen undmonatllche Mlttheitungen. J&hrg. X VII-XIX, 
11)00-02. K<\ 

-ftoelctatum Utterae. Jabrg. XIII, XIV, 1890-1000. 8°. 

Frkibukg IB B.— Natnrforechende Gmelltchrtft. 

Bcrichfce. Bd. XI. 2, 3, XII, 1900-02. 8°. 

Gbn&ve .—Institut National GmevoU. 

Mlmoires. Tome XVIII, 1898-1000, 4°. 

Bulletin. Tome XXXV, 1900. 8® 

- SoctttS dr Phytfqw tt d'Nistoire J Suturelle. 

Mt'moires ‘ Tome XXXIII. 2, XX"XIV, 1899-1902. 4°. 

Gbnova. — Mu wo CUvicodl Storm Nat urate. 

An mill. Vol. XXXIX, XL, 1HUM901. 8°. 
indice generate slstematico, vol. 1-40, 1901. 8°. 

Gibssien.— OberheeeUche Qewllttchafl fur Nat nr- and Ueilknnde. 

Bcricht. XXXTI, XXXIII, 1*97-1902. 8°. 

Glasgow. —Philosoph ical Society. 

Proceedings. Vol. XXX-XXXI1I, 1888-1902. 8°. 

GOrlitz.— Xaturfm'schendc Ge*dh»hqfl. 

Abhandlungen. Bd. XXIII, 1901. 8°. 

OcVrBBouo.— Ron. Vetenekap* och VUterhete Samhhlle. 

Handllngar. 4de fblj. Hdft. H-IV, 1899-1902. 8°. 

GOttingkn.— Ron. GeMachaft der ’Wlmmtchaftm, 

Nachrichten. Phil.-bist. Klasse. 1899, iMv ; 1900; 1991, 1902, idv, 8° 

-Math.-pby*. Klasse. 1899, il, III; 1900; 1901, 1902, l-v. 8 Ci 

-Gesclmft. Mitthciiungen. 1900 ; 1901; 1902, i. 8\ 

GOsthow.— Verein der h'reunde der Nat urge wlp'chte in Mecklenburg. 

Arehiv. Juhrg. LIU. 8, L1V, LV, LVI. 1, 1899-1902. 8®. 

Habana .—AeadettUa de Ciencia* Median, Fiidca* y Naturalen. 

4nales. No. 421-426, 1899-1900. 8“. 

. - Heal Colegio de Helen. 

Obaerv&elones magndtiens y meteorological 1870-80,1898-1901, 4° 
Halifax .—Nova Scotian TnetUute qf Natural Science. 

Proceedings and transactions. Vol. X. 1-8, 1899-1901. 8°. 
——Department of Mine s, Nova Scotia. 

Report. 1899-1900. 8°. 

Hallb.— Kai*. LeofMUnlMch* Uardlnieche deuteche Akademie der Naturforecher 
Nova acta. Bd. LXXIX. 2, 8,1901. 4°. 

Leopoldiwa. Heft XXXV-XXXVII, 1899-1901. 4°. 

- 'Naturforechtm.de Gmdhchafl. 

Abhandlungen. Bd. XXII, XXIII, 1900-01. 8°. 

Hamburg.— Deuteche Smoarte. 

Aus dera Arehiv. Jahrg. XXII-XXIV, 1899-1901, 4® 

Deutsches meteorologiscbes Jabrbucb, 1898-1900. 4°. 

Katalog der BIbliothck. Nacbtrag III. 1001, 8°. 

—■—Natunolmnechaffticher Verein. 

Abhnndluugon. Bd. XVI, 1900-01. 4®. 

Verbandlungeo. III. Folge. VII-IX, 1899-1901. 8®. 

Hakwovbr.— Natnrhietorieche QmelUchaft . 

Jabrcsbericht. XLVIII, XUX, 1897-99. 8®, 

Habuem — MueSe Teyler, 

Archives. 8drte II. Vol. VII. 1-5, VIII. 1-8, 1990-02. 8*. 

Herdenking van het honderdv«ftlgJarig bentwro, op T Juni, 1009. 8». 
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Hi.RLBM.~- SociSt* Hollandaw (let Sciences. 

Archives mtorlandaiseB dew sciences cx&ctes et naturclleH. 2* a6r. Tome 
IlI-VI, VII. 1, 1899-1902. 8°. 

Lk Uavhr .—SocttU Oeologique tie Normandie. 

Bulletin. Tome XVIII, XJX, 1880-1899. 8®. 
nitLBiNGFORS. ~Societ<is JScientwrum Fennica. 

Acta. Tom. XXIV XX\ II, 1899-1900. 4®. 

Ofversigtaf fbrhaudllng ir XL-XLIl, 1897 1900 8® 

Bidrag till k&nnedom af Pinlaiuls natur och folk. Haft LVJ1-LX, 

1898-1900 8®. 

Hrrmakh^tadt .—Siebeuburgucher Vcrein fur Naturwwntehafttti 

Verhandlungen und Mil thei! ungen Jahrg. XLVII-L1, 1897 1901 8° 

JASd V, — VniversiU dr Jassy, 

Aiinalca actentfibiuea. Tome I. 3, 1900 8°. 

Jbn a.— Mtdicinisch-natui ujisseuHchaJXluhe Gewllschafl. 

Jcualaekc Zeitschrltt fur Naturwissensehafl. Bd XXXIII. 2-4, XX M , 
XXXVI, XXXVII 1, 3, 1899 1903. 8®. 

Ka»an.— Observatmre MaijnHique. 

Observations. Aou<*« 1894-97 8°. 

- Qbservatoire Mtt* oifriogique. 

Bulletin. 1899-1901, 1902 Jan.-Mai. 

- —SoeMU Fhysico Mathtnuitiqu* tie 1' Unwerxitt Impel iah 

Bulletin. 2*ser. Tome VIII. 4, IX, \, 1899-1901. 8°. 

Kibl.— ifrm. Christum Albrecht*- Universltht. 

Schrlflcn. 1898-99, 1899-1900, 1901-01 8° 

- NaturmssnitcJutfllicher Vereinfdr Schleswig Hoist* in . 

Schrifien Bd. XI. 3, XII. 1, 1899-1901. 8°. 

Kl«V,— JCknskie Obshchestvo Je*le*tvoi*i>ytatclei 

Znpiakt. Tom. XVI, XVII. 1, 1899-1901 8® 

(UObbneavm.— Kon. Danube VulfnHkaberne* Selxkat). 

Ovcraigt over forhaudlinger 1899, iv-vi, 1900, 1901. 1902, i Hi. 8° 
-~~Nat urhiMorisk Fot'tning. , 

Videnskabcllge meddelser, A.trot 1899-1901. 8° 

KOitiGaBKRQ,— Klmigl. physikalisch okonomische GeseUschaft 
ficbrlften. Jahrg. XL-XIJ1, 1899-1901. 4°. 

Kkak6w.—JT. k. SUmwarte, 

Materyoly do klimatografll Galicyl. Rok 1898, 1899, 1901, 8°. 

La Pi»ata.—J lfnaeo, 

RevUta. Tomo IX, X, 1890-1902. 8®. 

Analea. SeoclOn geologic* y inlneralogteo. II, III, 1900-01. f°. 

- Univertddad. 

Focultnd do elentias flaico-matomatlcoa Publleacionea. No. I, 1901. 8° 
LAUttA**B.-~&ctf*J VaudoUe des Sciences NatureUe*. 

Bulletin. 3* sdr. No. 189-144, 1899-1903. 8®. 

Luna*. ^Nedsrianderhe Dierkwniige Vereenigvng. 

Tijdachrifl. Ber. II. Deel VI 3-4, VII, 1899-1903. 8®. 

Aau wins ten van die bfbllotheek, 1 Aug. 1897—81 Dec. 1898. 8°. 

■« Sternwarte, 

Annalen. Bd. VIII, 1903. 4®. 

Veralag. 1890-1900. 8®. 

Catalogue dor bibllotheek. 4de supplement, 1893-1901. 8®. 

Lupxig.— K8m. SdMschs GmUechqf t der WUsenschqfXm. 

Berftehte. MAth.-phys. Glass®* Bd. LI, aUgew. Th., naturwiss. Th., 
math. th. 5, 6, LII, LUI, LIV. 1, 3, 1899-1909. 8®. 
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Leipzig. —Naturforsehmite OtaelUchaft. 

BiUungwberiohte. Jahrg. XXII-XXV, 1895-98. 8°. 

■■■ Verein fur Nrdkwn.de. 

Mittheilungen. 2899-1901. 8°. 

WtssensclmfUlche Veroffentlicbungeii Bd. IV, V, 1899-1901. 8° And f°. 

-Zoologischer Aneciger. No. 597-610, 612-691, 1899-1900. 8°, 

Lembbkg.— &evctnko~G$*dlachqfl der Wieeenechaften 
Chronik. 1900, 1901, 1903. i, ii. 8°. 

Liege. —Soridtd Moyale des Sclencnt. 

MtSmolres. Sdr. II. Tome XVIII-XX. 8dr. Ill Tome 1-UI. 1895- 
1901. 8<». 

Lima. —Academia National de Medetina. 

fioletin. Aflo II. 1, 1900. 8°. 

Lisboa. —Minxsterio dt Marinha e Ultramat. 

Album de estadistica grophica dos camtnhos do forro portuguezes das 
provincial ultramarine#. 1898. f° 

- Sociedade (le Geographic. 

Boletiin. Serie XVI. 1*3, XVU-XIX, XX. 7-10, 1898-1902. 8°. 

—Nttmero commemorativo do 35° anniversnrio da Sociedado. 1892. 8° 
Lumas. — Obeerttatorio Belloch 

Observaciones meteorologicas. 1902, Enero-Junto. 

London.— Geological Society. 

Quarterly journal. Vol. LV. 4, LVI-LVIII, 1899-1901. 8° 

Geological literature added to tlie library, 1898-1901. 8°. 

- Linnean Society. 

Journal. Zoology. No. 176-185,1899-190J. 8®. 

Journal. Botany. No. 289-245. 1899-1902. 8°. 

Proceedings. Nov. t898-June 1902. 8°. 

List, 1899-1903. 8°. 

- Mathematical Society. 

Proceedings. No. 678-789,1899-1902. 8°. 

- National Physical Laboi'atory. 

Report 1901. 8° 

— - — Royal Microscopical Satiety. 

Journal. 1899. v, vi, 1900-1902. 8°. 

- - ftoyal Physical Society. 

Proceedings. Session 1899-1900 8°. 

- fCoyal Society. 

Philosophical transactions. Vol. CLXXXIX B, CXC A, B, CXCI A, B, 
CXOII A, B, OXCHI A, CXCIV A, 1897-1900, 4°. 

Proceedings. No. 419-467,1899-1902. 8«. 

# List of council and fellows. 1898-99. 4°. 

Year-book. 1902. 8°. 

Reports to the evolution committee, i, 1902. 8°. 

Lodvain.—L e Cellule. Tome XVI. 2, XVII, XVIII, XIX. 1,1699-1901. 8<>. 
Lund. — JCangl. CaroUnska VnUmtiUt. 

Acta. Tom. XXXV, XXXVI, 1899-1900. 4°. 

Luxembourg. —Imtitul Noyal, Grand'Ducal. 

Publications. Section des sciences nafcurelles et mathdraatiques. Tome 
XXV, XXVI, 1900-01. 8°. 

Lton. —Academic dee Sciences, Bdlm'LeUre* et Arte , 

Mdraclres. Sciences et lettres. 6* sdr. Tome VI, 1901. 8°. 

Madras. — Government Obeereatory. . 

Report. 1899-1901. 8®. 

Results of observations with the meridian circle. Vol. IX, 1699. 4®. 
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M aphid.— OomlsMn del Mapa Ocoldffico de A&pa/la. 

Bolt)tin. Tomo XXV, XXVI, 1898-99. 8°. 

Explication del map* gcoMgloo de Espafia. PorL. Mallada. Tomo IV, 
1903. Ho. 

- Obssreatorio. 

ObsertAclones mereorologlcas. 1898-99. 8°. 

Manohbstbr ,—Literary and Philosophical Society. 

Memoirs and proceeding*. Series IV. Vol. XLIII. 4, ft, XLIV-XLVI, 
XLVU, 1. 1899-1903. 8® 

M ARBUfto .—GeselUchqfl tar Beforderung der gmunmten NatHrwlssenechqftm. 

ftitetmg*borichte. Juhrg. 1898-1901. 8°. 

Mbt *.—AcadAmie 

Mtoolren. 8« *dr. Annde XXVJ-XXY2U, 1898-99. 8^>. 

Mexico. —Asociacion de Ingmimm y Arqultectos. 

Anales. Tomo VIII, IX, 189SM1M). 8°. 

- Institute Oeoldgico de Mdrieo. 

Boletin No. XII-XV, 1899-1901. 4°. 

- Institute Mddico A arional. 

An ales. Tomo IV. 2-17, V. 1 5, 1899 1902. 4°. 

Datoa para la materia medica Mexlcnoa. Parte III. 1900. 8°. 

—— Obmrvatorte Meteordttfieo Central. 

Bolotin me usual. 1899, no. 5-13, 1900,1901, no. 1-10. 4°. 

El cllma de la Republic* Mexlcana on 1890. 16°. 

liiforme «obro el eclipse total del sol de 28 Mayo do 1900. 3 \ 8° 

In form on presentation a la Keeretnria de Konicuto, 1899 1901. 8®. 

—- Sociedad Oientijlca **Antonio Afzate ” 

Memorias y rovUta. Tomo XII. 11, 12, XIII 1-4, XIV-XVH,1899-1903. 
80. 

-- Sociedad Mexicana de Historic. Natural. 

La natural«za. Ser II. Tomo III. 8, 4,1899. 4°. 

Middblbubu.— Zeeuwech Ocnootechap d*>r W< tcnschappcn, 

ArcMet. Deel VIII, 1899-1901. 8®. 

Levensberichten vau Zeeuwsclic medic!. Door A. A. Fokker cn J. 0. 
DeMan. 1900. 8°. 

Miuanto .—Beat Istituto Lombardo di Sciente e Lettere. 

Rendiconto. Serie II. Vol. XXXII-XXXIV, 1899-1901. 8®. 

- Neale Omrvatorte di Brer a. 

Pubbllcaaioni. XXXIX, XL. 3, XLI, 1899-1901. 4®. 

Rtaaeunto dalle oMervarioul meteorologtche. 1899-1901. 4°. 

*- —Societd Jtaliana di Selene* Natural*. 

Attl* Vol. XXXVII. 8 , 4, XXXVIII-XL, XLI. l-S, 1898-1903. 8°. 
Memorlo, Tomo VI. 8 , 1901. 4°. 

Modbka.— Regia Aeoademia dell* Sciertse, Lettere ed Arti. 

Memorie. Serie III. Tomo I, II, 1808-1900. 4®. 

— -~~ S od*td dot NaturaUUi. 

Memorie. Serie III. Vol. XVI, 8. Ser IV. Tomo I, II. 1899-1901. 8®. 
Mowt ObscrvattAre MtfUorotegiqye, 

Annalea. Tome IV, V, 1900-01. 4°. 

MoTmmpjBo.— ATtoso NacionaL 

Anale*. Entrega XII-XXII. Tomo IV. 1. 1899-1902. 4°. 

- Obeervatorio Mtfeorotfyteo del Oolegio Plo de Villa Ooton. 

Bolotin metumaL Afto XI. 8-12, XII, XIII, 1899-1901. 4®. 

El afto meterologlco 1898-99,1899-1900,1900-01. 
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Montpellier .—Academic den hdencen et LsUres, 

MtSrooires. Section de* lettres. Sdr. II. Tome II. 9* 8, III, IV. I, 1889- 

1900. 8°. 

-Section dessciences. Sdr II. Tome II. 5-7, Til. 1, 2,1898-1902. 8*. 

-Section de mddecine. Sdr. II. Tome I. 2 4, 1898-1900. 4°. 

Catalogue de In bibliothdque. I" 1 partle. 1901 8 C . 

Montreal — Sutural Hmtgry Society 

Canadian record of science. \ oi. II. 7,8, HI- VII, V JII. I -7,1887-1901. 8°. 
Moeoou.— Obucrvatt/tve iWtioi ologiyue de l' Uh tuerntt* hnpcnuh 
Observations. 1899, 1900, 1901, Jan., Feb 

. "~ SocUtd Impdriale den Naturahxten 

Bulletin Amide 1898 H~iv, JH99, 1900, 1901 i, 11, 1902. 1, 2. 8<>. 
MOnohen. -Kim. bayennch* Akad*mie der Win*enncbajten, 

Sltzungsberlohte. Phllosoph -philolog uml liiitor Clause. 1898 II, 1809- 

1901, 1902. 1, it. Inhaltsvcrzeicbniss, 1886-99 8°. 

-Matheuiat .pliysikal. Clause. 1808. lv, 1899-1901,1902.1, ii Inhale 

verzelchmss, 1886-99. 8°, 

Simonsfeld (H.). Wilhelm Heinrich Kiehl uls Kunsthlstoriker Festrede 
. . . MUncben, 1898. 4°. 

Furtwangler (A.). Ilebcr KunsUammlnngeu in alter und neuer Zelt. 
Festrmle . . . Munehen, 1899 4°. 

Orff (K. v.). Uebor die TIulfMmltte], Methoden und Bcnultatc der Inter- 
nation ale n Erdmessung. Festrede .. . Mhncheu, 1899. 4°. 

Zittel (K A. v.). Bdckblick auf die Grdudung und die Entwickelung der 
kon. bay Akadcmle der Wissensehaften lm 19. Jabrhwndert. Bede . . 
Munehen, 1899. 4°. 

-Ziele und Aufgaben tier Akademlen im 20. Jahrbundert. Bede . .. 

Milnchen, 1900. 4°. 

Ranke (J.). Die akademlscbe Kom mission fbr Erforachung der Uige- 
scbichtu and die Organization der urgescbichtlicheti Forsehung In Bay* 
ern durch Kbiiig Ludwig 1. Festrode . . . Mliuchen, 1900. 4°. 
Biggauer (H ). Ueber die Entwickelung der Numismatik und der nutnin* 
matischen Sararalungen im 19. Jabrhnndert. Felt rode . . . Mbnchen, 

1900. 4®. 

Lipps(T.). Psychologic, Wlsseuschaft and Leben. Festrede... Munehen, 

1901. 40 . 

MOnster.—- Westfdlincher Provincial* Verein fur Wiseetinohaft und Knnnt. 

Jahresbericht. XXVU, XXVlll, 1898-1900. 8°. 

NjhXCT.—Acaddmiede Stan Ulan. 

Mdmolres. 5« sdr. Tome XVI-X1X, 1898-1902. 8°. 

Napoli.— H. Accademia dalle Science Fisiche e J fotematiehe, 

Attl. Ser. n. Vol. IX, X, 1899-1901. 4«, 

Bendiconto. Ser. III. Vol. V. 8-12, VI, VII* VIII, 1-7, 1899-1902. 40 . 

- Seal Jutiluto d'lncoraggiammto alls Science JSaturali , etc. 

Attl. Ser. V. Vol. I, II, 1899-1901, 4°. 

Neuobatel.— SoeUtf dee Sciences Natumllm. 

Bulletin. Tome XXVT, XXVn, 1897-99. 8®. 

Table dee mattdree, Mdmolrei t. I-IV, Bulletin 1 1-26. 1899. 8 °. 

N*wo astle-hpon-Ttn *.—North qf England Institute qf Miming and Mech anical 
Engineers. 

Transactions. Vol. XLVIIL 6-8, XLIX, L. 1-6, LI. 1-4, LII. 1,1899-1903. 8°. 
General and subject-matter Indices, ?ol. 1-88* 1862-89, 80 . 

Subject-matter index of mining* mechanical and metallurgical literature 
for 1900. 80 . 

Annual report of the council. 1899-1900. 8*. 
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NttBTfBRSQ .—NfUurhUtorUche O&vllschaft, 

Abbandlungen. Bd. XIJ-XIV, 1899-1902. 8°. 

SaocularFeier, 1B01—14KI1. Festschrift. 1901. 8°. 

Ol>B88 a.— Hocidti den Naturalists*de la NouveUe flutrle. 

Zaptskl. Tom. XXII. 2, XXIII, XXIV. 1, 1898-1901. 4*. 

M eternal lcheskoe otdiclenlc. Tom. X Vi, XIX, 1899. 8®. 

-• UniiWAitd Imperials 

Annules do l’observatolre magu<Hiquo at mltlorologique. Annt'e V-VI1, 
1898-1000. 4°. 

Revue meteorologlquo. Sdr. 11. Vol. V, 1901. 4°. 

Materiaux pour la cllinatoJogic du siid-ouest de la Russie. 1809. 4°. 
Passalaky (P.). Anomalies rnagndtlques dims le region do Krivoi-liog, 
1901. 4°. 

Ottawa.— Geological and Natural History Survey of Canada, 

Annual report. New series. Vol. X, XI, 1897-98. General Index to reports 
of progress, 1806-1884. 8°. 

Preliminary report ou the Klondike gold fields. 1900. 8°. 

Catalogue of Canadian tdrd*. Pt. I. 1990, 8°. 

Geological map of tin* Dominion of Cauadu. Western sheet No. 788. 
Relief map of Canada ami the United States. 1900. 

- Literary and Scientific Society. 

Transactions. No. I -111, 1897-1902. 8°. 

... — —— Meteorological Senna of the Dominion qf Canada. 

Report. 1890. 

Ox rOlil).— ttatlel ife Library 

Catalogue of books added, 1899-1901. 8°. 

- — RadfUtfe Observatory. 

Results of astronomical and meteorological observations. Vol. XLVIII, 
1892-99. 8°. 

PALKftftto.— H. Aocademia di Scwnjse, Letters e Belle Arti. 

Atti. 8er. III. Vol. V, 1899. 4°. 

Bullettlno. 1894-98. 4°. 

- — Sooietd di Scienm Naiurafi ed Kconomiche, 

Giomale. Vol. XXII, XXIII, 1899 1901. 4°. 

PAHts .—fkoU Normals SupJricurr. 
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| t —O bservations on thk Digestion oe Pro rums with PataKn. 

By Lafayette B. Mkndki. and Frank P. Underhill. 

[From the Sheffield Laboratory of Physiological Chemistry, Yale Did verity ] 

In his recent book on “The Soluble Ferments and Fermentation, 11 
*1. R. Green writes: “It is uncertain whether pepsin is represented 
in the vegetable kingdom. All the proteolytic enzymes which have 
been fully investigated have been found capable of carrying tin* 
hydrolysis beyond the stage of peptone. The work of the earlier 
observers did not include a careful examination of the products of 
the decomposition, and lienee for the present it remains uncertain 
whether or no some of the ferments belong to the peptic category/* 1 
In another connection the same author ways: “On a review ol all 
these vegetable protooh tie enzymes it will be seen that our knowledge 
is not at present sufficiently definite for us to say whether we have 
to do with one or many. Some of them may be peptic only, though 
it seems probable that they sue all tryptic. Those which have been 
at all exhaustively examined undoubtedly carry the proteolysis to the 
stage of crystalline amides. We do not yet know, again, whethei 
there is one enzyme only, varying somewhat in its features according 
to the conditions of its secretion, or whether the different plants dis 
cussed yield different varieties of trypsin. Bromelin and papain 
certainly show very little difference in their beha\iour, and one is 
tempted to pronounce them identical. For the present, however, it is 
perhaps advisable to leave this question undecided. ,1J 

The proteolytic enzyme obtained from the fruit and juices of the 
melon-tree Curica papaya and ordinarily termed papain (papayotin)/ 
has usually been regarded as closely related in its^ction to the tryp¬ 
sin of the pancreas. 4 There are, however, very few reliable obsena- 
tions on record which permit one to draw a definite conclusion regard* 
ing the class to which the enzyme may properly be assigned. The 

* J. R. Green: The Soluble Ferment and Fermentation, 1899, p. 195. 

*Green: loc. cit., p. 919. 

•Moncorro employed the term “Oaricin,” (JahregbericUt ftir Thierchemie, 
1880, x, p. 294.) Other names, such as “Caroid.” “Papoid,” are applied to 
commercial preparations of the enzyme. 

4 Neumeister: Lehrbuoh der pbyaiologischen Chemie, 1897, pp. 141, 287. 
Moore : Schaefer’s Text-book of Physiology, 1898, i, p. 408. Oppenheimer: Die 
Ferments und ihre Wirkungetx, 1900, p. 185. (Hie references to the literature 
on papain and its action are here given.) 
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earlier investigators were content to note that the extracts of various 
parts of the plant, and preparations made from them, are able to dis¬ 
solve proteids like fibrin in the presence of antiseptics, e. g. thymol 
and hydrocyanic acid. It had long been known that parts of the 
Oarica papaya possess a vigorous action in softening meat and were 
used by the natives of tropical countries, when Wurtz* began his 
more careful studies of the proteolytic enzyme present in the plant. 
He gave to it the name papain, and ascertained that it dissolved 
fibrin, raw meat, coagulated egg-wlnte and gluten ; milk was clotted 
by it and the precipitated casein subsequently dissolved. He further 
found that a slightly purified enzyme mixture dissolved fibrin in 
acid, neutral and alkaline media. Regarding the products formed, 
Wurtz merely states in one case that O.J gram of 1m papain dissolved 
one hundred grams of moist fibrin iu a neutral medium in the pres¬ 
ence of HCN in thirty-six hours; from the products formed a small 
quantity of a crystalline substance having the appearance of leucin 
was isolated. 4 No mention is made of tyrosm. Because of the 
readiness with which it acts in neutral fluids, Wurtz concluded that 
papain is closely related to trypsin. 

Somewhat later Martin,* undertook a study of papain. He used a 
commercial preparation in most of his experiments, while iu a few 
cases the dry juice of the unripe fruit wag employed. The results of 
the digestive action of the commercial papain on fibrin and egg-albu¬ 
min solution were reported. Prussic acid was used to prevent putre¬ 
factive changes. A quantitative study of this enzyme preparation 
indicated that it was active in the highest degree in neutral and 
alkaline solutions (one-fourth per cent. Na f CO f ); in solutions of higher 
alkalinity (one-half or one per cent. Na^O,), the action, though well 
marked, was not so great. Acid prevented the action of the papain 
though in weakly acid solutions (0.05 per cent. 1IC1) some degree of 
digestion may have taken place. Martin also investigated the pro¬ 
ducts formed during the papain-digestion of fibrin in neutral and 
alkaline media. lie observed the early formation of a “ globulin- 
like” substance intermediate between the native proteid and the 
derived alkali-proteid usually formed in proteolysis. We shall have 
occasion to refer to this body later. It is not precipitated lik6 alkali- 
proteid when the digestive fluids are neutralized, but separates out 

1 Wurtz and Bouchut; Compton rendtu d« l’Academie des Sciences, 1879, 
lxxjdx, p* 495. Wurtz: ibid., 1880, zo, p. 1879 ; 1880, xci, p. 787. 

* Wurtz: Comptes rendu* de PAoademie des Sciences, 1880, xc, p. 1879. 

8 Martin: Journal of Physiology, 1884, r, p. 818; 1885, vl, p. 886. 
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abundantly when these neutral fluids are heated. Its occurrence is too 
characteristic and the quantities formed are too large to be ascribed 
to traces of unprecipitated alkali-proteid. Peptones (in the older 
sense) were obtained by concentrating the filtrates from the globulin¬ 
like body and precipitating with a large excess of alcohol a substance 
which gave the biuret reaction and was readily diffusible. From the 
alcoholic solution, crystals of leucin were obtained. Martin experi¬ 
enced more difficulty, however, in showing the presence of tyrosin. 
No crystals could be obtained; but when the alcoholic peptone- 
filtrate was dried, an extract could be prepared from it with absolute 
alcohol. This solution gave Millon’s reaction aud led Martin to con¬ 
clude the presence of tyrosin. In his own words “ we have, then, in 
papain a proteolytic ferment acting almost exactly like trypsin : sim¬ 
ilar in the proneness of decomposition in solution, in its erosion of 
coagulated protend: in the formation of an * intermediate 9 body from 
the proteid; and the formation of a perfect peptone, and of leucin 
and tyrosin.”’ Later Martin obtained impure crystals of tyrosin and 
leucin from the dried papnw juice, and also apparently identified 
them in small quantity among the products of the self-digestion of 
this material. The crude way in which the material at his disposal 
was prepared by no means excludes the possibility of previous decom¬ 
position through the agency of bacteria and the formation of bac¬ 
terial enzymes. 11 This might, at least, reasonably be assumed of a 
“yellow brown powder of sickly smell” obtained by drying, chiefly 
in the East Indies, the juice of the unripe fruit in the open air and 
under glass. Furthermore the quantity of leucin and tyrosin—if 
such they were—obtained in the digestions with large quantities of 
proteid, was extremely small when compared with the typical results of 
tryptic proteolysis; and Martin himself has been far more cautious in 
drawing any final conclusion than have those who have subsequently 
quoted bis investigations. For he says: “It is evident moreover 
that too general a deduction cannot at present be drawn as to the 
nature of the proteolytic change, as to whether the agent acts like 
animal pepsin or like trypsin,” 1 In studying the literature of papain 
proteolysis we have been surprised to find upon what scanty and 
meagre data some of the current statements on the subject are based ; 
and we have dwelt particularly upon these widely quoted observa¬ 
tions, of Martin to illustrate this point. 

* Martin: loo. cit., 1884, v, p. 880. 

* Borne ©orameroial preparations have been reported to contain spores and 
dead forms of bacilli. (Dowdeewell: Practitioner, 1888, xxx, May.) 

* Martin: Journal of Physiology, 1885, vi, p, 880, 



4 


Mmdel and Underhill* — Papa'ln*digeetion . 


In 1892, Chittenden 1 published the results of an extensive study of 
the digestive action of “Papoid/’ a therapeutic agent prepared from 
the various parts of the papaw plant, Carira papaya. The enzyme¬ 
like character of the preparation was clearly show n by the readiness 
with which it dissolved proteids like fresh and boiled fibrin, raw and 
cooked beef proteids and coagulated egg-white in neutral, alkaline 
and acid media, even in the presence of various antiseptic agents. 

While the attention of this investigator was directed particularly 
to the conditions under which the proteolysis proceeds best, he inci¬ 
dentally made several observations with reference to the products 
formed. With coagulated egg-albumin, a peculiar albuniose-like 
body, a deuteroalbmnose, a fairly large amount ol peptone and some 
leucin and tvrosin were isolated. With rau blood-fibrin and cooked 
bcef-proteids similar results were obtained. 1 Particularly conspic¬ 
uous was a soluble albumose formed in the fibrin digestions. It was 
completely prccipitable from a neutral solution by heat and partook 
of the general character of hetereoralbumose, being insoluble in 
water hut completely insoluble in salt solutions as well as in dilute 
acids and alkalies. This substance recalls the “globulindiko” body 
described by Martin. While calling attention to the points of 
resemblance between the action of papoid and tiypsin, Chittenden 
points out that the latter is ordinarily associated luth an alkaline 
secretion, and as a proteolytic agent acts to advantage only in alka¬ 
line fluids. On the other hand, the action of papoid in neu¬ 
tral solutions is increased by the addition of a very small amount 
of hydrochloric acid. Wurtz* has also stated that the liquid juice of 
the papaw is neutral in reaction. Chittenden therefore merely' con¬ 
cludes “that the power possessed by papoid of dissolving various 
forms of proteid matter is dependent upon an ordinary digestive 
action akin to, or identical with, that of digestive ferments in general, 
\vhether animal or vegetable. 

In a subsequent paper from this laboratory 4 it was demonstrated 
that not only are true albumoses (iu Ktthne’s sense) formed by vari¬ 
ous commercial papain preparations acting in different media, but 

1 Chittenden: Transactions of the Connecticut Academy of Arts and Sciences, 
1892, ix, p. 298. 

* We learn from Professor Chittenden that the quantities of leuoin and tyrosin 
found by him were small at the most. 

* Wurtz and Bouohut: Comptes rendns de l’Aoademie des Sciences/1879, 
lxxxix, p. 425. 

4 Chittenden, Mendel and McDermott: American Journal of Physiology, 1898 
i, p. 255. The references to the literature are given in this paper. 
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—contrary to the statements of several writers—peptones, i. e. y 
biuret-giving compounds not precipitable by ammonium sulphate 
or zinc sulphate, are formed in considerable amounts. The latter 
were separated from digestive mixtures and their physiological 
action was investigated. Previous to this Neumcister 1 only had 
directed attention to this point. His report is, however, very scanty, 
and the commercial preparation of “ papayotin ” which he used must 
have !>een rather inactive ; for although it dissolved coagulated egg- 
white in an alkaline mixtuie, it failed to digest fresh fibrin or to act 
in acid or neutral solutions. Ho arrived at no definite conclusion 
regarding the nature of the enzyme. 

The present investigation is the outcome of an attempt to isolate 
the end-products of the action of papain upon purified proteids. 
Relying upon such statements as have been introduced into the 
literature on this subject, we had expected to find a marked resem- 
, blanee in character between the products formed by trypsin and 
those resulting from papain proteolysis. Our experiments, on tile 
contrary, soon indicated that pronounced differences exist. Prom the 
data accumulated we feel justified in reporting some additional 
features regarding the action of tile papaw enzyme. We have not 
been fortunate enough to secure specimens of the fruit itself for 
study ; but the results obtained with four commercial preparations 
from different sources are fairly concordant and characteristic and 
give no occasion to suspect the extensive admixture of other enzymes 
These preparations will be referred to below as Papain A, B, C, and 
D; they were bought under the names of “Papoid,” “Caroid,” 
a Papain (Lehn and Fink’s),” and “Papain (Merck’s)” respectively. 
Our observations will be considered under four chapters in the part 
following. 

/ The Influence of the Reaction on the Proteolytic Action 

of Papain. 

A survey of the literature on the action of papain shows that the 
observers have by no means beeu agreed regarding the conditions of 
reaction under which proteolysis proceeds favorably. Wurtz, the 
earliest careful investigator of this point, and Chittenden, who made 
the most exhaustive study (with “papoid”), both found the enzyme 
active in acid, alkaline and neutral media, as already indicated. 
Similar observations were made by Polak’ with two papain prepara- 

1 Neumeister: Zeitaohrift ftlr Biologie, 1800, xxvi, p. 82. 

9 Polak: Jahresberloht ftlr Thierchemie, 188**, xii, p. 254. 
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tions in the digestion of various proteids. While nearly all writer^ 
have found that weakly alkaline fluids favor the action of papain, 
there has been great diversity of experience regarding the influence 
of acid reaction. 1 Undoubtedly the conditions determining the 
character of the acid reaction, i. e., the presence or absence of free 
mineral acid, arc of decisive influence and have been overlooked in 
this connection, as frequently elsewhere, in discussions regarding 
enzyme activity.* Our own experiments confirm the results obtained 
by the three writers above named in showing pronounced proteo¬ 
lytic activity in digestive mixtures with various reactions. 

Methods. The general course of these experiments has been to 
treat the proteid used with relatively concentrated solutions of the 
enzyme preparation under examination, enough sodium fluoride 
being dissolved in the mixture in every case to make the total 
strength of this antiseptic equivalent to at least one per cent. Pre¬ 
vious trials had demonstrated that this salt does not interfere seri¬ 
ously with the action of papain. 9 The digestions were carried on in 
an oven at 37° C. In the series of quantitative trials reported below 
ten grams of moist coagulated egg-white, finely comminuted, were 
used. To this, 50 c.c. of 0.2 per cent HC1 were added for the acid 
digestions, 50 c.c. of 2 per cent. HNaCO, solution for the alkaline 
digestions, and 50 c.c. of water for the neutral media. Finally 1.5 
grams of papain were digested with 125 c.c. of water and 50 c.c. 
of the filtrate were employed in each digestion. Each digestion 
mixture was thus made up as follows : 

10 grauoB of moist proteid (2.025 gram* of dry proteid), 

100 c.c of fluid containing 1 gram NaF, 

i 0.1 per cent. HC1, or 
papain and l 0 “ HNaCO*, or 

( water 

Control trials were simultaneously carried out with boiled papain 
solutions, and lastly the solvent action of the fluids used was ascer¬ 
tained.' After allowing the digestive action to proceed at 8»° C. 

‘For the literature references on this point see Oppenhelmer: Die Fermsnte 
nnd ihre Wirkungen, 1800. p. 188, also Pickardt: Centralblatt fttr Physiologie. 
1800, xiv, p. 851, 

* Of. Han'foid: American Journal of Physiology. 1800, ir, p. 850. 

*Qf. Chittenden, Mendel and McDermott: American Journal of Physiology 

1888,1, p. 868. 

4 The complete extent of digestive action is not always accurately represented 
in this way, sinoe what ia estimated as undigested residue may frequently be 
made up in part of transformation products, like anttalbumid, resulting from 
the work of the ensyme. 
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with frequent agitation of the mixture for four hour#, it was stopped 
by beating, and the undissolved residue filtered upon dried and 
weighed ash-free papers, then thoroughly washed with hot watei 
and dried to constant weight at 105° C. From the figures thus 
obtained the percentage of protcid dissolved was calculated.* The 
results are tabulated below. 

PAPAIN DIGESTION OF COAGULATED EGG-ALBUMIN'* 

(The figures indicate the percentages of proteid dissolved.) 

i Papain A Papain B. Papain D. Control* with- 
Medium. !— i - - q i out Papain 

Juabolrdj boilul unboiled boiled unboiled boiled Solution. 

01 per cent HOI, > 87, 2.8 14.5 2.9 40.6 6.4 6.0 

1.0 44 HNaCO», 24.0 * 8 7 54.0 1 2 66.7 | 2.1 4.2 

water, 16.6 0.8 41.7 4.0 72.7 6 1 2.4 

In evidence of the statement already made regarding the activity 
of papain preparations in both alkaline and acid media, we might 
add many additional data. In numerous qualitative tests with vari¬ 
ous papain preparations acting on fibrin, casein, boiled and unboiled 
muscle tissue, in the presence of 2 per cent. NaF and in media 
acid with 0.1 per cent. IK 1 !, or alkaline with 1.0 per cent. HNaCO, 
or 0.6 per cent. Na„CO # , or in approximately neutral fluids, vigorous 
solvent action was always observed. In considering the relatively 
weak digestive action noted above in the case of the acid mixtures, 
it should be borne in mind that the strength of acid here recorded is 
gather large 1 and by a selection of more appropriate conditions the 
solvent power could doubtless have been considerably increased. 

II, Are Leucin, Tyrosin and Tryptophan formed by Papain/ 

When trypsin acts upon ordinary proteids, leucin, ty rosin and 
tryptophan (proteinoohromogen) are speedily formed in considerable 
quantities. These compounds do not arise in appreciable amounts in 
pepsin-HOl digestion under ordinary circumstances, although some 
recent experimental work leads to the conclusion that relatively 
simple bodies (including leucin) may occur in prolonged proteolysis 
with pepsin. Thus Lawrow* found large quantities of leucin 
formed by the self-digestion of 12 kilos of pigs’stomachs with 86 

1 Cf. Chittenden; Transactions of the Connecticut Academy of Arts and 
Sciences, 1892, ix, p. 807. 

f Law*ow: Zeitachrift fill physiologiache Chemie, 1899, xxvi, p. 518. 
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litres of 0.6 per cent. HOI at 40°-45° C. for two months. Experi¬ 
ments of this typo will scarcely appeal to one ay offering reliable 
evidence regarding the work of the enzyme pepsin, especially as no 
control experiments to show the influence of such large excesses of 
free hydrochloric acid are presented. How vigorously dilute acids 
alone may act on proteids has been shown by Fr. Goldschmidt/ 
More important, however, are experiments like those of Pfaundlor. 9 
This investigator showed that while in prolonged pepsin-fICl diges¬ 
tion there arise products which no longer give the biuret reaction, 
leucin and tyrosin cannot be found ready formed. Tryptophau, in 
particular, has always been regarded as a typical product of tryptic 
enzymes, although Malfatti* has recently observed that it may be 
formed by extracts of the stomach He gives no conclusive proof, 
however, that the action is due to the enzyme pepsin. Tyrosin has 
not been found among the products of pepsin-proteolysis. 

Bertrand 1 * * 4 5 and others have shown that extracts of Rumda delica 
and other Rpecies of fungi contain an oxidizing enzyme, which they 
named tyrosinase, and which brings about a black coloration when 
added to solutions containing tyrosin. The reaction is one of oxida¬ 
tion and may be observed with many genera. Uarlay has subse¬ 
quently asserted that this reaction is a delicate test for the presence 
of tyrosin and enables one to distinguish between the products of 
peptic and tryptic digestion. With peptic digestion mixtures the 
extracts of Jiusetda yield a red, then green color; tryptic products 
turn red, then black. Applying this test to the products of papain 
digestion, Harlay 6 has observed a resemblance in reaction to that 
obtained with the peptic digestion products. Although these obser¬ 
vations, published during the progress of our experiments, were 
made with extracts of a different member of the papaw family, viz., 
Carica hastifolia , they lend additional evidence to the results which 
we have obtained with the closely related species. 

1 Goldschmidt: Ueber die Wirkung von Sauren anf Eiweissstoffe. Inaugural- 
Dissertation. 1898, Strassburg. 

fl Pfauudbr: Zeitsclmft Mr physiologische Chemie, 1900, xxx, p. 99. 

’Malfatti: Zeitschrift Mr physiologisohe Chemie, 1990, xxxi, p. 48. 

4 Bertrand: Bulletin de la soebt^ chimique, 1890 (8), xv, p. 798. Bonrquelot i 
Bulletin de la saebb raycologique de Franoe, 1897, xiii, p. 65. Cf also Green : 
The Soluble Ferments and Fermentations, 1899, pp. 299, 800. 

5 Harlay; Journal de pharmaoio, 1899 fvi] 5, p. it25. 

4 Harlay: Abstract in Journal of the Chemical Society, 1900, Part I, July, 
p. 419. 
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We have searched for leucin, tyrosin and tryptophan among the 
products of papain digestion under a variety of conditions. In a 
very large number of experiments we have uniformly failed to 
detect them. They are therefore, in our opinion, not normal products 
of the proteolytic action of papain. Enzyme preparations from 
four different manufacturers were tested in solutions of differing 
reactions and on the following proteids: casein, fibrin, coagulated 
egg-albumin, muscle tissue (boiled and unboiled). Only m one 
series of experiments, viz., those with unboiled muscle tissue, did the 
products already referred to regularly appear. These cases will be 
considered in detail below. 

Methods, The digestions wetf carried out at 35 in the 

presence of two per cent, sodium fluoride, or thymol, to a\oid bac¬ 
terial decomposition. The reaction of the digestive mixtmes varied 
as described on page fl. At the end of varying periods of time 
they were filtered and neutralized, when necessary; the fluids were 
then heated on the water bath, and after the removal of the charac¬ 
teristic albumose-hke body which usually separates out, they were 
concentrated to a small volume and set aside in a cool place to allow 
bodies like leucin and t \rosin to cry*.t vllize out. Finally the residues 
were extracted with warm alcohol to remove some of these latter 
compounds and eliminate the greater part of the soluble pro¬ 
teids. The alcoholic extracts were in turn concentrated, allowed to 
stand, and carefully examined under the microscope'for crystals of 
leucin and tyrosin. Trytophan was searched for by the bromine- 
water test both in the original concentrated neutralized solution and 
in the final alcoholic extracts. 

The results of over sixty trials made with the four papain prepara¬ 
tions (more particularly with papain A, C and 1>) and with the pro¬ 
teids mentioned, were entirely negative so far as the appearance or 
detection of leucin, tyrosin or tryptophan was concerned. The 
observations were so concordant in this respect, that it is scarcely 
necessary to enumerate the variations in time of digestion, the reac¬ 
tion of the digestive media, the quantity of enzyme used and other 
details. Comparisons with control trials always indicated a vigorous 
digestion in every case, In some instances the digestion was allowed 
to continue at 35°C. for over a month without altering the results 
noted. Only with fresh muscle tissue were these tryptic end-products 
obtained. When hashed muscle (lean beefsteak), washed free from 
blood with water, was digested with papain in the presence of two 
per Gent, sodium fluoride, the tryptophan reaction was repeatedly 
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obtained in the acid digestions; and frequently typical lenoin crys¬ 
tals, less often characteristic tyrosin crystals, could be detected with 
the microscope. There was no difference in the three papain prepara¬ 
tions in this respect. The suspicion that the meat thus prepared long 
after the death of the animal might be contaminated with bacterial 
enzymes, led to the use of dog’s and rabbit’s muscle removed from the 
freshly killed animal immediately after perfusion of the blood-vessels 
with isotonic sodium chloride solution to wash out the blood com¬ 
pletely. Precisely similar results were obtained with such material 
in the acid and neutral media. Finally trials were made with muscle 
tissue previously heated in boiling water. With the boiled muscle 
no leucin, tyrosin or tryptophan was ever obtained. These facts 
seem to indicate the existence of an enryine in the muscle tissue 
which may assist in the proteolysis accomplished by papain on the 
fresh tissue and may carry the action to a stage w heie relatively simple 
products arc formed. The self-digestion (autolysis) of muscle after 
exclusion of bacteria by the use of chloroform-water, was observed 
long ago by Salkowski. 1 He failed to find leuciu and tyrosin among 
the products. More recently Jacoby 8 obtained large quantities of 
leucin, tyrosin and also tryptophan in the self-digestion of the liver. 
These observations indicate an explanation for the exceptional results 
obtained with fresh muscle tissue in our papain digestions, by refer¬ 
ring to the muscle itself the active agent in the production of trypto¬ 
phan, etc, in these cases—a conclusion which is supported by the 
uniformly negative results obtained with the heated tissue. 

ILL The Nature of some Products of Papain Proteolysis. 

While the experiments just outlined indicate the marked difference 
between trypsin-and papaYn-protoolysis so far as the end-products 
formed under ordinary conditions are concerned, a closer study 
of the primary products has shown them to resemble in many respects 
the bodies obtained under similar conditions in pepsin-hydrochloric 
acid digestion. Our investigation in this direction has been confined 
to the proteid casein, since this is readily obtained in large quantities 
in a state of considerable purity. The products formed from casein by 
pepsin-hydrochloric acid have been investigated by Chittenden 1 and 

1 Salkowski: Arcbiv fSr Physiologic, 1890, p. 554; Zeitschrifi far klinische 
Medicin, 1890, xvii, Supplementband, p. 77. 

8 Jacoby: Zeitschnffc ftir physiologisohe Ohemie, 1900, xxx, p. 169. 

1 Chittenden: Studies from the laboratory of physiological chemistry, Yale 
University, 1887, ii, p. 156; 1889, ill, p. 66. 
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his pupils, and more rooently by Fr, Alexander. 1 The latter employed 
the method of fractional precipitation introduced by E. P. Pick* for 
the albumoses. We have followed their scheme of analysis quite 
closely, and refer to the papers of the writers mentioned for the 
details of the method. The separation of the individual oaseoses was 
made in the neutralized and Romo what concentrated digestion filtrates, 
after removal of the characteristic nllmrnose-like substance which has 
already been referred to as precipitating when heat is applied. 
Instead of reproducing our protocols at length, we give an outline of 
one of several experiments with casein and then add a brief resume 
of the main results ascertained from all the trials. 

Experiment A. In this experiment 1£ kilo* of moist casein obtained from 
skimmed milk and purified by rc-precipitating three times were treated with 

liters of 0.25 per cent Nr 3 U()»,4 grams of papain A and strong alcoholic 
thymol solution. The mixture was kept at 38° 0, for 11 days. During this inter 
val portions had repeatedly been withdrawn and examined for leucin, tyrosin and 
tryptophan (as described on page 9) with negative results Therefore 4 grams of 
papain were again added. After digesting for 7 days longer, during which time 
samples had again been withdrawn and examined for leucin, etc., with negative 
outcome, the material was filtered and neutralized with acetic acid, whereupon 
a very slight precipitate was obtained. The filtrates were then concentrated as 
already indicated, until they contained about ten per cent of dissolved substance 
On treatment of the carefully neutralized fluid with saturated ammonium sul¬ 
phate solution. Fraction I , which began to be precipitated when a eont mt of 
9.6 c.c. of saturated ammonium sulphate solution in a total volume of 10 c.c. 
was reached, was completely separated when 6 c o of the sulphate solution won 
present. In a large portion of digestion material this fraction was then precipi¬ 
tated by mixing ten volumes of the digestive solution with nine volumes of 
ammonium sulphate solution (following Alexander)/and after standing, this frac¬ 
tion was filtered off completely. In this filtrate the lower limit of precipitation 
was found to be 5.1 c.c., and the upper limit at 6.7 c.c. of ammonium sulphate 
solution. Fraction II. was then separated from a larger quantity of the original 
materia] by adding one volume of it to three volumes of saturated ammonium sul¬ 
phate solution. For this filtrate obtained therefrom, lower and upper precipitation 
limits of 7 8 c.o.,and about 9.5 e.o. of ammonium sulphate solution respectively 
Ware ascertained. Fraction III. was therefore removed by saturating the remainder 
of the original digestion material with ammonium sulphate crystals and filfcei - 
ing after some hours. When the salt-saturated fluid thus obtained was further 
treated with sulphuric acid (saturated with ammonium sulphate) a precip 
liate, Fraction IV,, separated. It was relatively large in quantity and was 
removed by adding one-half volume of the salt-saturated acid to the entire fluid. 
The filtrate still gave a strong biuret reaction, Indicating the presence of pep- 

1 Alexander: Zeitechrift fiir physlologische Chemie, 1898, xxv, p. 411. 

9 Pick; Zeitechrift fflr physlologische Chemie, 1897, xxiv, p. 946, 

* Alexander: Zeitechrift fiir physlologische Chemie, 1898, xxv, p. 418 
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tones. The latter were removed by precipitation with an equal volume of Lugol’s 
solution saturated with ammonium sulphate. This peptone precipitate could 
always be divided into two fractions; one insoluble (V) and the other soluble 
(VI) in 95 per cent, alcohol. These portions both gave the biuret reaction, 

Experiment B. This was carried out under precisely the same conditions as 
Experiment A, except that 2.3 liters of 0.02 per cent HC1 were added instead of 
the alkali. A total of 8 grams of papain A was added, and the digestion stopped 
after 28 days. No leucin, tyroain or tryptophan were found. The results of the 
fractional analysis arc given below. 

Experiment C. Alkaline digestion containing 800 grams of freshly precipi¬ 
tated casein, 1500 c.o. of 0.25 per rent. Na-jCO*, 4 grams of papain B and thymol 
solution. Digestion at SB 4 ' C, for 26 days. 

Experiment J). Acid digestion like Experiment U except that 1500 c o, of 
0.02 per cent. HOI* were added in place of the alkali. 

Experiment E. Alkaline digestion like Experiment 0, the enzyme used being 
papain C. Digestion at 88 r O. for 26 days. v 

Experiment F. Acid digestion like Experiment D, with papain 0. Digested 
at 38* C. for 20 days. 

A summary of the results of the fractional precipitation of the 
digestion products according to the general plan outlined under 
Experiment A follows. The figures given indicate cubic centimetres 
of saturated sulphate solution in a total volume of ten cubic centimetres. 


FRACTIONAL ANALYSIS OF THE VAPAIN BIORSTtON. 


Pttgaration 


Papain A j 
Papain B j 
Papain C j 


Pepsin 1 


Condition* of 

Limit* of 

1 Limit* oT 

Limit* of 

Character of) Character of i 

Kxpfrlment. 

Fraction I 

Fraction II 

: 

Kr«< tlonlli 

Fraction IV. Fraction V. j 

A. alkaline 

2.6—6.0j 

5.1—6.7 

7.8—9.5 

light 

more than VI 

B. add 

3,6—8.8 

| 5.1—6.9 

1 7.0—9.5 

heavy 

K <t 4 i 1 

0. Alkaline 

2.4—1 

1 5.3-1 j 

7.8—9.5 


a u a 1 

D. acid 

2.2-1 

[ 5.5-1 

8.0—9.5 

light 

f< u <f| 

E. alkaline 

2.6—1 

5.5-1 

7.8—9.5 very light! 

light. : 

F. acid 

2.4—1 

5.8-1 

8.0—9.5 

} heavy 

more than VI 

Acid 

2,8—4.4 

5.2—7.2 

8.8-9.5 

i 

i 

“| 


Ctartetei of 
Fraction VI. 


light 


more than V 
light 


The results obtained with different enzyme preparations and under 
varying conditions show a fairly close agreement with one another 
and a resemblance to those already published by Alexander for the 
gastric digestion of casein. He concluded that at least four caseoses 
and two casein-peptones are formed in the pepsin-hydrochloric acid 
proteolysis of casein Our results indicate that similar products may 
arise through the action of papain, and they lend additional emphasis 
to the speoific character of papain as an enzyme. 


1 Alexander; Zeitschrift far phyriologische Chemie, 1898, xxv, p. 418. 
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IV. General Conclusions. 

The observations redorded iu this paper indicate that papain 
belongs to a class of enzymes which differs somewhat in type from 
the two proteolytic enzymes that have received most careful investi¬ 
gation in the past, viz., pepsin and trypsin. While the product^ of 
the papain digestion of protoids resemble quite closely those of pep¬ 
sin so far as these have been examined in detail, the enzyme differs 
from ordinary animal pepsin in that it acts readily in both neutral 
and alkaline media. On the other hand, although papain is com¬ 
parable with trypsin in exerting a solvent action in fluids of various 
reactions, the failure to form leucin, tyrosin and tryptophan in 
appreciable quantities—at least under conditions in which the\ are 
readily formed in large quantities by other tryptic enzymes—places 
it in a class of its own for the present, 

The failure of papain to conform exactly with any of the standards 
set in the past for proteolytic enzymes need not surprise ns. The 
more carefully such enzymes—especially those from vegetable 
sources—are being examined with reference to their activities, the 
more varied are found to he the manifestations which characterize 
and distinguish them. We may refer, for example, to bromelin, the 
proteolytic enzyme of the pineapple (Anauassa wtfttw), which has 
been studied very thoroughly by Chittenden 1 * * Bromelin readily 
forms leucin and tyrosin in large quantities in both acid and neutral 
media, besides the characteristic proteoses and peptones.* This 
recalls the proteolytic enzyme of tin* yeast, discovered by Salkovvski 
and quite recently found by liahu and Gerot 4 in the 3 r east juice 
expressed by Buchner’s method. It acts with intense vigor, giving 
rise readily to leucin and tyrosin ; peptone is not obtained and albu- 
moses occur only iu traces ; acid reaction is favorable, while alkalies 
retard digestion with it. The circumstance that the favorable reac¬ 
tion corresponds with the one best for pepsin, while the products 
formed resemble those resulting in trypsin proteolysis (the absence 
of peptones being unique), has led Ilalui and Gcret to classify this 
yeast enzyme by itself and to give it a new name : yeast endotrvpsin. 

1 Chittenden : Journal of Physiology, 1898, xv, p. 249. 

•In unpublished experiments by 0. H. Schell, Fh.B. and one of u«, tryp¬ 
tophan and other end-products were found in addition to those already described 

• Salkowskl: Zeitschrift fttr phyaiologiaohe Obemie, 1889, xiii, p 027 

4 Hahn and Gerefc: Zeitschrift Itir Biologic, 1900, xl, p. 117. 
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Similaily the enzyme found by Green 1 m the germinating seeds of 
Lvpimts hirsutots acts m acid media, forming leucin and tyrosin; 
but the primary products are also found., Related enzymes have 
been described by others. The proteolytic enzyme of the pitcher 
plant, Nepenthes, which Vines 9 has studied, seems to lesemble pepsin 
most closely; for it acts only m acid fluids, foiming large quantities 
of albumoses, small amounts of peptone and only traces of leucin, if 
any. Tyrosin has not been obtained In writing of various vege¬ 
table enzymes, Vines says; “It is a remarkable fact that, whatever 
may be the reaction of the medium in which they can woik, all these 
enzymes are essentially tryptic m their mode of action ; in fact it is 
not improbable that this may be a ohaiactoristio feature of all vege¬ 
table proteolytic enzymes whatsoever.” 8 On the contrary, we 
believe that the actual experiments of Vines, as well as the work 
recorded in this paper, make it moie probable that plants, like 
animals, produce various kinds of proteolytic eu/.ymcH/ 

April, 1901 

1 Green Philosophical Transactions of the Royal Sooiety, London, 1887, R, 
olxxvm, p 89 

* Vines Annals of Botany, 1897, xi, p 508, 1898, xn, p 540 

6 Vines loo cit, 1898, xu, p 555 

l Cf Pteffer Pflanzenphysiologie, 1897, i, p 511 512 



II*—Addition# to the Fauna of the Bkkmupas from the 
Yat.e Expedition of 19ol, with Notes on Other Species. 

By A* E. Verrill. 

The following additions to the fauna of the Bermudas are due 
almost entirely to the large collections made in the spring of HUH, 
by Mr. A. II. Verrill, who was there from March 7th to May nth, 
and the writer, who took part in the work from April loth to May 
Oth. Dr. W. (r. Van Name joined us during the latter part of the 
time, but he worked chiefly on the Tunicata, which are not included 
in this article. 

About 75 species of insects and 25 species of spiders were also 
obtained. Many of these were not before known from Bermuda, 
but they will be treated in subsequent articles. The numerous 
Isopoda and Amphipoda, and most of the Annelida, also remain to 
be studied, as well as many of the smaller shells, among which there 
are probably many additions to the fauna. There are also some 
additional land shells, Myriapoda, earthworms, etc. 

I have added notes on some of the rater or less known specie*, 
of those previously recorded,* where such information seemed partic¬ 
ularly desirable, for the benefit of future students. 

That so many species of comparatively large and conspicuous 
marine animals could be added in a few weeks to the fauna of a 
locality, where so many previous collections have Been made, may 
seem strange. This is due, however, partly to a very careful scru¬ 
tiny of the hiding places of those forms that depend upon conceal¬ 
ment for their safety, partly upon the fact that localities were visited 
where we did not collect in inns, in which certain species seem 
to bo localized, and perhaps, in some cases, upon the earlier season 
of the year (March), when some of the new forms came into shallow 
water to spawn. 

The illustrations are mostly from colored drawings, made from 
life, by Mr. A. II. Verrill. Others are from photographs made by 
him, either from living or freshly killed specimens. It is unfortu¬ 
nate that the colored figures could not now be reproduced in colors 
by the Academy, for in these groups of soft-bodied animals the 
colors are often highly characteristic, as well as beautiful. 

The marine invertebrate fauna of the Bermudas, now knowm, 
includes about 000 species. The known fishes are about 200. 

# Species previously recorded are in italic type. Those now first recorded 
(so far as known) are in black-face type. 
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CRUSTACEA. 

DECAPODA. 

Epialtus bituberculatus M. Edw (?) var Bermudensia Vei 

Pi ate I. Figure 1. 

Thin form differs m> decidedly from the several so called varieties 
of E. bitubcrcnlatna figured by A. Milue-Edwards (Crust. Reg. 
Mox., }». 1117, j»l xxvii) that it seems necessan to give it, at the 
least, a varietal name. Indeed, the differences are so great as to 
indicate a distinct species, but, unfortunately, we obtained only a 
single example. It resembles the E Brazil it mis Dana, considered 
a variety by A. M. Edw., more than var. (tfiais St imp. From both 
it differs in having a much longer and differently shaped rostrum ; 
in the more transverse front edge of the earapax and the much 
deeper emargination on the sides ; the more prominent lateral tulwr* 
cles; the much longer legs and chelipeds ; and especially in the 
much longer and differently shaped cliche. 

The length of the rostrum to that of the rest of the earapax is as 
1:1.62; the length of the earapax (without rostrum) to its breadth 
is as 1:l.:io ; the length of the chela* is equal to that of the earapax 
to base of rostrum ; the length of the chela* to the breadth is as d:l, 
their distal portion being decidedly the larger. Total length of 
earapax and rostrum, K>.7 rom ; greatest breadth, length of 

rostrum, I2 mm ; of chclte, 10.6 , “ m . 

The sides of the earapax are deeply concave in outline between 
the two tubercles ; the anterior tubercles are much the larger, but 
the posterior are a little more prominent and more acutely angular, 
their anterior edge being incurved. The rostrum is rather long with 
the outlines in fiont of the eyes distinctly incurved, but the tip is 
obtusely rounded; there is a pair of distinct angular denticles in 
front of the eyes, back of which the outlines are nearly parallel. 
The front margins of the earapax are nearly transverse, sloping but 
little from the orbits to the antero-latera! tubercles, which are 
bluntly rounded. 

The color in life was brownish purple, becoming greenish ante¬ 
riorly and grayish on the legs ; on the posterior part of the earapax 
there is a large, broad T-shaped spot of cream-color. Chelipeds yel¬ 
lowish brown, the claws whitish. 

Flatts Inlet, cut out of a deep hole in a ledge, one specimen only, 
April, JU01 (A* H. V.). 

The M. bituberculatua is recorded from Chili, Panama, Florida 
(var. affinia), Brazil, etc. 
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Pericera subparallela Stimp. 

Pericera subparallela Stimpson, Ann. Lyc. Nat. Hist. N. York, vil, p 182 
f54], 1860, (Bt. Thomas.) A. Milue-Edw., Crust. Reg. Mex., p 54, pi. xin, 
figs. 8~8d. (Gaudaloupe.) 

A single specimen of this species, from Bermuda, was in the col¬ 
lection of 1*08. It has been determined by Miss M. J. Rathbun. 

Platypodia spec tab ills (llcrhst). 

Cancer hltatua Milne-Edw , Hist Nat Crust., i, p 875 

Atleryatis fobatun Stiinpson, Ami Lye Nut Hist N York, 1860, p. 74. 

Lophactcea lotwla A. Milne-Edwurds, Nouv Arch Museum, Mem I, p. 249, pi 
xvi, fig. 8 : Crust. Reg Mexico, p. 242. Rankin, Annals N, York Acad , 
xn, p 529 

Plate I. Figure 2 

Several specimens of thin beautiful species were obtained under 
stones and among bright colored sponges. In life its colors are very 
bright, but imitative of sponges, etc. The car a pax is bright orange- 
red with partioolored, irregular, broad streaks, blotches, and angular 
or rounded ocellated spots of various sizes. These generally June a 
small, bright yellow center, surrounded by a wide white band, 
which is edged with bright blue and surrounded by a thin black line. 
The arrangement of the spots and blotches is variable. Sometimes 
small, round, ocellated spots, with the several colors distinct, occur 
on the large light blotches, either singly or in lines or groups; 
others are scattered over the carapax. The chelipeds and legs are 
colored in the same way, but here the spots mostly take the form of 
half-bands, or angular patches at the joints. The tips of the claws 
are black. The larger patches of color are often unsymmetrieally 
arranged on the carapax, which tends to obscure its outline and 
increases the imitative effect. 

Vardiosotna Guanhumi Latr. Great Land Crab. 

M.-Edw,, Illust. ed. Cuvier, pi. xx, figs. 1-li. S. I. Bmith, these Trans., ii, p, 
143, pi. v, fig. 8, 1870. 

In addition to the locality for this large land crab on Cooper's 
Island, mentioned in my former paper (vol. x, p. 673), we this year 
found its large holes in considerable numbers near the shore at 
Hungry Bay, on the south side of the Main Island. As the holes 
are very deep and generally excavated among stones and the roots 
of trees, it is very difficult to dig them out. They are said to come 
out of their holes in the night, in summer. If so they might, per¬ 
haps, be captured by torchlight. 

Teaks. Conk. Acad., Vol. XI, 


October, 1901. 
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Cydoia Bairdii Stiwpacra. 

Cyclois Bairdii Stimpaon, Notes on N. Amer, Crust., TI, Annals Lyc. Nat. 
Hist. New York, vol. vii, p. 287 [109], 1800, (Cape St. Lucas.) 

M. J. Kathtmn, Proc. U. S. Nat. Mub., xxi, p. 010, 1898; Bull. Univer. Iowa, 
1898, p. 290, (Bahamas.) 

Plate II. Figures 1, 2. 

In life the earapax is pale yellow or yellowish white with several 
rows of lemon-yellow spots and with rather numerous smaller spots 
of bright red or crimson, chiefly near the lateral margins and on the 
antero-lateral teeth. Chelipeds and legs brighter yellow, banded 
and spotted with bright red. The chela* have a large crescent-shaped 
spot of red on the inner side at the joint, and the tips and dorsal 
spines are red ; two spots of red on the carpus. Ambulatory legs 
brighter yellow, with three or four bands of red and purple at the 
joints and with marginal lines of purple ; eye-stalks orange and yel¬ 
low* Two living specimens of this species, about two inches broad, 
were taken by A. 11. Verrill, in shallow water on a sandy bottom, 
near “Waterloo,” Castle Harbor, April, 1901. The east shells, some 
of them of larger size, were also found on the north side of Long 
Bird Island, opposite the sand flats, in May. 

It was originally described from Cape St. Lucas, where it is abun¬ 
dant. Specimens from Panama (Capt. J. M. Dow t ) are in the 
Museum of i r ale University. Miss M. J. Rathbuu has recorded it 
from the West Indies. She considers our specimens identical (judg¬ 
ing from the photographs). 

Clihanarius VerrUlii Rathhun. 

Amer. Jotirn. Science, xi, p. 828, April, 1901. 

Plate VIII. Figure 2, 8. 

A few small specimens that appear to belong to this species were 
taken this year, at Hungry JBay. The figure, here given, is from 
one of the original types. 

Albunea oxycephala Mipra. 

Plate VUI. Figure 1. 

A large and perfect living specimen of this fine species was dug 
out of the sandy beach, between fides, near Hungry Bay, February, 
1901, by Mr. T. G. Gosling, and presented to us. The photograph, 
here reproduced, was from this specimen. No other example was 
found. It is probably rare at this season of the year, but like 
ITippa, it may be more oommon in summer. Its color, in life, was 
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yellowish white* or about the color of the shell-sand in which it 
lives. 

Tozeuma Oarolinensis Kingnloy. 

Tozenma Carolinenais Kingsley, Proc. Acad. Nat. Sei., Philad,, 1878, pp. 90, 

328,1879, p. 413, pi. xiv, fig. 8 ; Amer. Naturalist, xxxiii, p. 715, fig. 8, 1899. 

\ 

A small, slender and delicate shrimp. Rostrum long, flat, and nar¬ 
row, its edge nearly straight above, without teeth, above or below 
but with a fine spinule at the base, back of the eyes ; at tip, which 
is subacute, there are fine spinules, and hair-like ones below. 

Chelipeds much shorter than the other legs, with a short swollen 
claw and a short, round carpus. Second pereipods much longer and 
more slender, with a small chela and a short carpus. 

Other logs long and slender, not chelate ; eye-stalks are short, 
swollen at base. 

Dredged m three fathoms, on a soft weedy bottom, in Castle 
Harbor, May, 1901. 

Thor Floridan us Kingsley. 

Thor Floridanus Kingsley, Proc* Arad Nut. Sci. Philad., 1878, p. 95; op. 
oit., 1879, p. 421, pi. xiv, fig. <i, Auihi*. Naturalist, xxxiii, p. 718, fig. 20, 
1899. 

A small, stout-bodied, smooth shrimp, with large conspicuous 
black eyes, on stout stalks, and a short rostrum, not quite reaching 
the tips of the eyes, and having four or five acute denticles on the 
sloping upper edge ; but none below. The anterior feet are stouter 
and shorter than the next pair, with small, rather short chelie. 
Those of the second pair are decidedly longer and filiform, with 
minute choice and a very slender, 5-jointo<l carpus. The other legs 
arc of about the same length, but stouter and subequal. 

The body and Jogs are translucent whitish with minute specks of 
orange-rod ; eye-stalks, antennal scales, and outer maxillipcds tinged 
with orange in, formalin (this color was not noted in the living 
specimens). Eggs rather large, not very numerous, orange in 
formalin. 

Dredged in “ The Reach,” in two to throe* fathoms, shell-sand and 
mud, May 5th, 1901. Two females with eggs. 

Qnathophyllum Americanum Guerin. 

OnathophyUum Amei'imnum OuArin, in La Sogra’a Hint. I. Cuba, vol. rii, p. 
xx; atlas, vol. viii, pi. ii, f, 14, 1857. 

Verrill, Amer, Joura. Sci., vol. xi, p. 828 (note), April, 1901; I'ontonidn, sp., 
these Trans., x, p. 579. 
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The carapax is smooth, curiously banded with black and yellow* 
In the egg-bearing female it is much swollen laterally* The first 
and second legs are chelate. The first leg is smallei and somewhat 
shorter; its carpus is elongated and clavate, longei than the chela. 
The second leg is much shorter and rather larger, and its chela is 
strong but not much enlarged ; carpus shorter than chela (about 
one-half as long) ; hand much longer than claw. Other legs simple, 
slender, subequal, the last two rather longer. Rostrum short, ob¬ 
liquely truncated ; the tip is acute and reaches almost to the end of 
the ocular peduncle, or to the base of the eye ; basal part of the 
upper edge is short and straight, smooth ; it then slopes rapidly to 
the tip, with about five close teeth. Eye-peduncles project straight 
forward, and are of moderate length ; a spine is situated below and 
back of its base and above the base of the antenna. The edge of 
the carapax is cut away at the bases of the aniennte and then 
extends forward. Abdomen is swollen and the edges overlap in an 
angle below it, so as to conceal the cluster of eggs. 

Color, in life, is conspicuous and characteristic. The carapax and 
abdomen are covered with many narrow, transverse bands of bright 
yellow and black of about equal width. The telson is pale yellow 
with basal and termiual spots of orange. Antennic purplish blue ; 
eye-stalks light yellow ; legs pale yellow, each with two dark blue 
bands edged with orange ; ohelipeds with a single, blue carpal band, 
edged with orange; chelae pale yellow. This curious species, of 
which only a few poor specimens have been previously recorded from 
Bermuda (Amer. Joum. Sci., xi, p. 128 , loot), was taken alive at 
Hungry Bay, April r>th, 1001, by A. H. Verrill, who made a 
colored sketch of it. 

This specimen is a female carrying a large cluster of eggs. 

STOMATOFODA. 

PseudosqwUa ciliata Miers. 

PseudosquiUa ciliata Miers, Annals and Mag. Nat. Hist, Ser. V, vol. v, p. 108, 
pi. iii, figs. 7, 8, 1880. Brooks, Voy. Chall., xvi, pp, 58-55, pi. xv, fig. 10, 
1886. Bigelow, Proc. U. 8. Nat. Mas., xvii, p. 409, 1894. Rankin, Annals 
N. York Acad. Sci., xii, p. 545, 1899. 

P. Btylifera Von Martens (t. Miers). 

Tho color of this species is quite variable, like that of Qonodacty- 
lus chiragniy with which it is often associated. Frequently the colors 
are imitative of the sandy bottom, the back being variegated or 
specked with white on a gray or pale yellow ground; m other cases 
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it is dull yellowish green or dark olive-green, but nearly always there 
is a pale median dorsal stripe of light gray or whitish, and usually a 
similar, but less distinct, stripe on each side. Frequently there are 
three pairs of blackish spots ; one pair on the thorax, one on the first 
abdominal segment, .and another at the base of the telson. 

It was not uncommon, swimming near the bottom, in shallow water 
at Hungry Bay and at Long Bird Island. It was also found in cavi¬ 
ties in loose stones, below low-tide. Clusters of its eggs were found 
in such cavities, April loth; they were greenish yellow and resemble 
those of G. ehiragra , which were found at the same time. This 
species resembles the tatter in form and appearanee, but it is usually 
larger and swims more freely, so that most of our specimens u ere 
taken with a hand-net, while swimming. It was not taken by our 
party in Ikon, for lack of information as to its habits. 

It ean be distinguished at once from G. ehiragra by its lacking 
the bulbous enlargement of the ehelipeds. 

It has been recorded from various parts of the Iiulo-Pacific region, 
including the Hawaiian Is., and also from the West Indies. 

ARTHROSTRACA. 

Oyamua faacicularit V., Hp, now Spenn-wbale Louse 
Plate Vllt. Figure 4. 

Specimens of a slender-bodied Cyanius> which is -probably a new 
species, were taken from the body of a young sperm whale, taken 
off Bermuda and brought to St. George’s for exhibition, in April. 

This species is much more slender than those of the right whales 
and allied cetaceans. The two branchial segments are about as 
wide as the following ones, ami bear fascicles of small, short, some¬ 
what unequal branchia>, scarcely longer than the segments. There 
are about 10 to 12 branchial filaments in each of the four groups. 

The first segment is consolidated with the head, which is narrow 
and rather long, with conspicuous eves. Antenme are about 3 the 
length of the head. First pair of legs small, beneath the second. 
The hands of the second pair are not much swollen, and have two 
strong denticles, besides a similar one at the distal angle of the 
carpus. The three posterior feet have a recurved denticle on the distal 
angle of the carpus. 

Color, yellowish white ; branchiae have small black spots. The 
specimens described are females. No males were taken. 

Length of body and head, 0 mm ; greatest breadth of body, 3.5 mm . 
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Orchestia agili* Smith. 

Report U. S. Fish Com. for 1871 and 1872,1, p. 555 [261J, pi. iv, fig. 14,1878. 

This abundant New England Am phi pod occurs in equal abundance 
at Bermuda, under decaying sea-weeds at high-tide mark, on all the 
shores. 


CIRRIPEDIA. 

Balanus declivis Darwin, var. cuspidatus, uov. 

Balanus declirut Darwin, Mon. Cimpedia, ii, p. 276, pi. vii, figs 4«~4d, 1854. 
(West Indies.) 

Our specimens differ as a variety from the typical form described 
by Darwin, in having the summit of the rostrum divided into i or 0 
acute denticles ; it is very convex and considerably incurved. The 
summit of the carina is bilobed by a narrow incision. The base is 
membranous and very obliquely placed, owing to the downward pro¬ 
longation of the rostrum, as in the type. 

Long Bird Island, on the flats, imbedded in a blackish, massne 
keratose sponge ( Spongia , sp.), which often lives half buried in 
the calcareous sand at low tide, and which also harbors a small 
Alpheus and several isopod crustaceans. 

This is a very singular barnacle, remarkable for the peculiar 
oblique membranous base, and the pointed basal end of the rostrum, 
which are characters developed to suit its mode of life, imbedded up 
to its aperture in sponges. The type was from the West Indies, in 
sponges. 

Tetraclita porosa (Gm.) Darwin. 

Darwin, Mon. Oirripedia, ii, p. 880, pi. x, figs l-lm, 1854. 

Tins is the common, small, sessile barnacle found on the rocks 
between tides, with the general appearance of some species of 
jBalanus. It can easily be distinguished by tlie 4-parted shell. 

C&tophragmu* imbricatus Sower by. 

Sowerbv, Genera of Recent and Fossil Shells* Plate. Darwin, Mo nog. Cirri])., 
ii, p 490, 1854. 

Plate VIII. Figures 8, 9. 

Several specimens of this interesting barnacle were found du 
littoral rocks. They are all young (about 5 to 8 m,M in diameter) and 
agree well with the young one described by Darwin, from Antigua. 
The eight primary mural plates are pointed aud surrounded and 
partially concealed by about three alternating whorls of smaller, 
pointed plates, rapidly decreasing in size exteriorly. The opercular 
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scuta are strongly concentrically ribbed and have a deep, median 
radial sulcus. The base is calcareous, but thin. The color is pure 
white. 


MOLLUSCA. 

CEPHALOPODA. 

Loligo Pealei (Lesueur) Bv. Squid. 

Loligo Vealet Verrill, Annual Report U. S. Fish Com. for 1870 fpp. 182-1611, 
plates xxvi to xxxii, 1882 ; Verrill, these Trans., vol. v, 1879, pp. 808-340, 
pi. xxix, fig». 1-4, pi. xxxvii, figs. 1-8, pi. xxxix, fig. 4 ; pi. xl; pi xlv, 
figs. 3, 4. 

A single specimen of this species, about 0 inches long, was found 
floating and nearly dead at Long Bird Island, near the shore, April, 
1001. 

Ommaatrephea Bartramii (1 >b.) D’Orb Flying Squid. 

Sthcnoteuthis Tiartramit Verrill, thane Trans , v, pp. 228, 288, 1881 ; Annual 
Report U. 8. Fish Com. for 1879 [pp. 112-1141, 1882. 

1 was told by the fishermen that schools of the flying squid 
( O . Bartramii) arc often seen, and that it is sometimes used for 
bait. 

In this connection, it is of much interest to record that among 
large numbers of the shells of Spirula Pcronii , cast up on the beach 
at Elbow Bay, March loth, several were found by A* II. Verrill with 
portions of the flesh still attached. Two of these were preserved in 
formalin, with the remnants of the animal. This proves that this 
species lives not far away from that shore, and it maybe abundant 
just outside the reefs, in rather deep water. 

GASTROPODA. 

TkcTIURA^ rillAT A. 

Dolabrifera aacifera (Rang) Morch. 

Aplysia ( Dolabelta) ancifera Rang, Hist. Nat, Aplys., p. 51, pi. iv, figs. 7-9 

Dolabriftra asH/rm M<>rcU, Mai. 111., xxii, p, 176, Sowerby, Conch Icon., 
xvi, pi. 1, figs, 6ti, 66. Pilsbry, Man. Conchology, xvi, pt. 68, p. 124, pi. 
xxxiv, figs. 17, 19, 20. 29; pi. ixv, figs. 10, 11. Berg., Verb. k. k. ZoM. Bot 
Geqpllsch., Wien, xxli, 1872, p» 441, pi. v, figs. 25-29; pi. vi, figs. 1-10. 
anatomy. 

Platsb II. Figures 6«, 66. Plate HI. Figure 2. Plate IV. Figure 12. 

A rather small, ovate, bght-oolored species, the body covered with 
small, low, rounded verruca?; the head with small papilla*. 
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Body depressed, broadly rounded posteriorly; foot broad, the 
edges thin and undulated. Mantle-lobe over the gill-eavitv is short, 
leaving an open sinus at each end of the cavity. Tentacles and rhino- 
phores about equal in length and similarly folded, the tentacles 
broader or more expanded distally. 

Color of upper surface pale yellowish gray and brown, or light 
fawn-color, mottled with yellowish white ; head paler. Under side 
of foot blue with white spots. 

Length, in life ; breadth, about to mm . The shell is narrow, 
oblong anteriorly, elongated, with a much produced beak, which is 
tapered but blunt. The sinus is slightly concave and about i the 
total length of the shell, ending in a very obtuse angle. The anterior 
and inner margins are nearly parallel, narrowing slightly anteriorly ; 
the anterior edges obliquely truncate, with rounded angles. 

Hungry Bay, April f>, 1901, under stones at extreme low-tide. 
Two specimens found together, as if breeding. (A. 11. V.) 

Dolabrifera virens V., sp. nov. 

Plate II. Figures 4a, 46, 5«, 56. Plate IV Fioure 11. 



Fig, 1 —Dolabinfera V. About $ natural size. 

A rather large, yellowish green species, covered with small, elon¬ 
gated, conical, acute or distaily branched papillfe. 

Body broad-ovate, broader and well rounded posteriorly ; the 
whole upper surface of the body and head is covered with conical 
papillae, 1 to 2 mm long, part of which are acute at tip and part ate 
divided at the end into 2 to 1 small branches. Rhinophores shorter 
and much smaller than the tentacles, deeply folded and enlarged at 
the ends. Tentacles very large, elongated, with broadly expanded 
ends, the edges undulated and thin. Mantle-lobe rather small, nearly 
semicircular, leaving a small open sinus at each end of the branchial 
cavity. 

Color above, in life, dull yellowish green, with ill-defined blotches 
of pale brownish, and with white spots ; the papillae are mostly lighter 
and more yellow; margin pale bluish with white specks ; under 
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surface olive-green, spotted with white. Rhinophores green, with 
white spots and edges. 

Length, in life, up to loo mm ; breadth, about 5o mm . 

The sliell is firm, calcareous, rather oblong, with the beak produced 
and grooved or sometimes spoon-shaped, being concavely excavated ; 
the sinus is incurved and has the inner margin thickened; anterior 
end obliquely truncated ami angular ; a thin, high, median, vertical 
crest or keel runs about ^ of the length, on the inside. Left margin 
nearly straight or slightly incurved. The outer surface is faintly 
radially ribbed. The shell varies considerably in form in the several 
examples examined, and especially in the ratios of length to breadth, 
as shown in the two figures given The beak may be acute or spoon¬ 
shaped ; in one it was wholly lacking, due apparently to injury and 
partial repair. In one specimen the shell was in two parts, having 
been broken before death and only slightly repaired. 

Hungry Hay, under stones at low tide, April 6, tool, r> specimens. 
(A. II. V.) Another specimen was taken in May by Mr. W. G. 
VanNarue, 

Tethy* (Aplysia) morio V., »p nov 

Plate III Figures 5, 5a 

A very large species, over a foot long, dark umber-brown or nearly 
black, without definite spots, but with black stripes on the head, and 
with very large broadly overlapping lateral flaps. * 

Body thick and stout, swollen, very obtuse posteriorly. Head 
and neck thick and stout (but perhaps not seen fully extended). 
Lateral natatorial flaps very wide and overlapping about half their 
breadth, entirely free posteriorly, ami extending to the end of the 
short foot. Rltinophores rather small and short, conical. Tentacles 
large and very broad, foliaceous, with thin expanded margins. 

Color of body and exterior of flaps very dark umber biown or 
brownish black, with few obscure dusky blotches on the sides of foot 
and with a purplish tinge along the edges of the flaps. Head, abo\e 
and on the sides, covered with a number of narrow, purplish black, 
longitudinal stripes. 

Length, in life, when not fully extended, 40<) mm ; height, 14.v n,n . 

The shell is very thin, transparent, pale yellow, oblong-o\ato, 
obtusely rounded anteriorly, with the posterior sinus long and only 
slightly incurved; beak rather prominent, scarcely incurved, with a 
reflexed membranous edge, which also extends along both posterior 
margins. In the formalin preparation there is no calcareous layer 
present. The surface is concentrically undulated and faintly longi- 
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tudinally grooved. Length to breadth as 8 : ± Length, ; 

breadth, 40 m “. 

No mantle-pore could be found, nor any distinct pore for the 
“opaline gland”; the latter probably discharges through many 
minute pores. 

A single specimen was found in Castle Harbor, March 21, cast 
upon the beach but still living and not damaged. (A. H. V.) 

This species resembles 2\ megaptera V. f in the great size of its 
lateral flaps, but differs very decidedly in its colors and other char¬ 
acters. 

Tethys (Aplysia) tarda V., «p. nov. 

Plate ill. Fiouhes 4, 4<r, 4 b 

A rather small, short, thick species, with relatively narrow side- 
flaps and short rhinophores ; dusky yellowish brown, irregularly 
streaked with darker brown or blackish on the head and sides. 

Body ovate, obtuse posteriorly, the foot not produced. Head 
small, emarginate ; neck short and thick, lihinophores short, sub- 
conical, tapered. Tentacles larger and rather longer, wide at base, 
deeply folded. Side-flaps unusually narrow, scarcely meeting over 
the back, and apparently not capable of being used for swimming, 
the edges undulated and free to the posterior ends, which extend 
nearly to the short tip of the foot. Branchial siphon elongated, 
expanded distally. Mantle over shell with a small, simple, nearly 
central pore, often with white streaks, or rows of white spots, radi¬ 
ating from it. 

General color usually is dark dusky brown or umber-brown. The 
ground-color is a dull, dark yellowish brown ou the sides and head, 
but irregularly blotched, striped and streaked with dark, dusky 
brown or sepia. The streaks on the head mostly take the form of 
narrow lines, those on the sides of the body are broader and more 
irregular, and are united by transverse lines, so as to form a coarse, 
irregular reticulation. Edges of side-flaps and siphon bluish gray 
with a purplish tinge, or grayish white. Inner surface of flaps dark 
brown with dark gray blotches. Shell-mantle dark brown, irregularly 
spotted with grayish white, some of the spots usually arranged 
radially around the central pore. Siphon similar in color. 'Tenta¬ 
cles and rhinophores light brown, with transverse patches or lines of 
dark brown. 

Length, in life, 62 mm ; height, 30“. 

The shell is thin, translucent, pale yellow, ovate-elliptical, rather 
narrow, ratios as 8.2 :2; the posterior end is produced, with the 
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beak rather acute, not incurved, but with a small, narrow, reflexed 
terminal and marginal fold ; posterior sinus rather long, decidedly 
incurved, ending anteriorly in a broadly rounded angle ; the anterior 
half of the shell forms about half of a regular ellipse. In the forma¬ 
lin preparation there is a thin, white posterior calcareous layer, that 
has mostly fallen off. The surface is slightly undulated concentri¬ 
cally. Length, :i2 wm ; breadth, 20 n,m . 

Cony Island, buried in sand nearly out of sight, April i ; also at 
Long Bird Island, in shallow water, in May, buried in sand, with 
only the back slightly exposed. (A. II. V.) 

This species seems Jo live habitually nearly buried in sand. It is 
very sluggish and probably cannot swim freely, at leaRt in confine¬ 
ment it made no effort to swim. Its back, as exposed, resembles in 
color a keratose sponge found in the same localities and partly buried 
in the sand. 

In color and form this species somewhat resembles T Floridensis 
Pilsbry (Man. Conch., xvi, p. pi. xxxvii, figs. 15 ~1 0), but the 
latter is described as having the side-flaps “ ample,” while in the 
present species they arc unusually small. The shell of Floridensis 
is wide, and quite different in form, being nearly as broad as long, 
while in our species it is unusually narrow. In respect to the form 
of the shell, T Braziliana IVOrb. is much like this, but it has large 
side-flaps, a tubular mantle-pore, a long neck, and other differential 
characters. 

Tethys daetylomela Rang. 

Verrill, these Tiam., x, p. 545, 1900. 

Plate 111. Fun* he 8. 

This was very common this year on the shores of Castle Harbor, 
breeding in April. Its eggs were laid in clusters of long thin, terete, 
yellow strings, attached by one end to weeds ; the eggs are very 
small and very numerous, in 0 to 8 rows. The colors were generally 
as ordinarily described, tbe ground-color varying from light yellow 
to dark olive-green. A few that were nearly albinos were seen, and 
one that was melanistio, the ground-color being so dark that the 
round black spots were barely visible. 

Placobranchopaia niveua V., sp. nov. 

Plate IV. Figure 10. 

A very small, nearly pure white species. Mantle broad-elliptical, 
slightly emarginate anteriorly, and with a distinct lateral branchial 
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sinus; its surface is minutely papillose and rough. Head broad, 
with the angles somewhat produced into short, broad tentacles. 
Bhinophores stout, rather long, strongly folded, of nearly uniform 
breadth, obtuse. Foot wider than the mantle, and only slightly 
longer, the edges thin and undulated, the anterior angles a little pro* 
dueed but obtuse. Gill plumose, attached for about half its length, 
white. The mantle contains spicules, but, as preserved in formalin, 
it is soft and rather thick. 

Color pale grayish white or translucent white, specked with flake- 
white, and with a purplish gray visceral organ showing through on 
the back. 

Length, in life, I0 mm . 

Harrington Sound, in shallow water, on the under side of a coral 
(Isophytlia dip*acea ) 9 April Oth ; also in Castle Harbor, low-tide, 
under stones, in May. 

Runcina inconspicua V., Bp. uov. 

Plate III. Figure 6. 

A very small dark green and brown species. Head bilobed and 
einarginate in front with a pair of small, round black eyes near the 
front edge. Mantle oblong or subclliptical, evenly rounded poster* 
riorly. Foot wider than mantle, with thin undulated margins, well 
rounded posteriorly. Gill small with fine filaments situated under 
the right mantle-border, near the posterior end. 

Color of mantle very dark green or greenish brown with a narrow 
orange border; upper side of foot light green, speckod with white 
and edged with a narrow orange or violet line. 

Length, 2 to 3 mm in life. 

Castle Harbor, at low-tide, under stones, in May. Several speci¬ 
mens. 


N UIHBHANGHIATA. 

Elysia ora&ta (Swainson) Ver. 

ThdUepua omatu* 8wainson, Treatise Malac., pp. 250, 359,1840, from a draw¬ 
ing, (West Indies.) 

Dalabrifera (l) ornatet Pilsbry, Man. Conchology, vol. xvi, p. 126, 

Plate IV. Figure 5. 

This beautiful species was originally imperfectly described, as 
indicated above, from the West Indies. The description was from 
a colored drawing only, and was so imperfect that the place of the 
species in the Mollusca has never been settled. The colors,,as 
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described, are so characteristic and striking that there can be no 
doubt of its specific identity with our specimens. 

The body, in life, is usually yellowish olive-green, but it varies 
from light yellowish green to dark olive-green ; both surfaces of the* 
flaps and the sides of the body are finely specked with black and 
flake-white dots, often appearing to be slightly raised above the sur¬ 
face. The side flaps are wide with thin flexible and usually undu¬ 
lated margins, which arc elegantly bordered with a narrow bright 
orange band, outside of which the edge is marked by a black line. 
The folded rhinophores are large and long, with the posterior side 
orange and the edge black. There is often a white patch on the 
top of the head. Under side of foot paler green than the body. 

This interesting species was found pairing, and spawning incon¬ 
siderable numbers on the shore of Castle Harbor in March, by A. 
H. VcrriJl. It occurred mostly on a curious bright green alga 
(Cankrpa ctavifera :), on w hich it laid its eggs in a long coiled ribbon. 
According to the notes, the egg-band, when first laid, floated freely 
in the water, being attached only by the proximal end, but it was 
afterwards cleverly coiled up and attached for its wdiole length by 
the parent, before being left to its fate. The species became com¬ 
paratively rare in a few days, perhaps retiring into deeper water. 
Only a very few could be found at the same place after my arrival 
in April. The last specimens seen occurred April 17th. 

Slysia automata V., hj>. uov. 

Plate IV. Figure 4. 

Hoad large ; body elongated, acute behind ; neck long in exten¬ 
sion. Rhinophores large and long, folded and strongly expanded 
at the tip. Side flaps large, pointed posteriorly ; their outer sur¬ 
faces and the sides of the body are covered with small scattered 
verructe. 

Color of body and outside of flaps olive-green, finely mottled with 
grayish white. Close to the edge there is a very narrow orange- 
brown line ; the extreme edge is darker browm. Inner surface of 
flaps dark green with pale dendritic and inosculating vessels. Rliin- 
ophores marked distally with brown; more proximally there is a 
gray patch ; base green specked w r ith gray. 

Length, up to in extension. 

Castle Harbor, under stones, iu May. Rare. 

This species is evidently closely allied to J£. ornata, but the latter 
was very constant in its markings, in over 200 specimens examined, 
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and did not show, in any case, tbe distinctly, though minutely, 
papillose surface of this species, which also appeared later and with 
somewhat different habits. 

Blysia flava V., sp. uov, 

Plate IV. Figure 1. 

Body much elongated in extension ; head relatively small, bilobed 
in front. Rhinophores rather small, about as long as the breadth of 
the head, folded but not much expanded distally. Side flaps mod¬ 
erately wide, undulated, rounded anteriorly, narrow posteriorly, and 
extending nearly to tip of the pointed foot. 

Color of head, neck, rhinophores, back, and foot light yellow, with 
white specks on the Iwtck, and faint dull brown tnarkiugs back of 
the head and on the sides* of the neck. Outside of the flaps olive- 
green, specked with white and covered with very minute papillae; 
edges of flaps flake-white, with dendritic branches of white extend¬ 
ing inw T ard. Inner surface of flaps arc almost black, due to the very 
dark or blackish green, arboreseently branched internal organs. 

Length, about JH mm while living and in extension. 

Castle Harbor, at Waterloo, under stones at low-tide, April 17, 
1901. Rare. 

Blysia picta V., sp. nov 

Plate IV. Figure 2. 

A small, very brilliantly colored species. Body rather stout. 
Head large and neck rather long; rhinophores long, clavate, and 
deeply folded ; their length is equal to twice the breadth of the head. 
Side-flaps large and broad, their edges thin and strongly undu¬ 
lated ; they extend posteriorly to the tip of the foot. 

Color of upper side of head, upper part of sides of neck, and 
whole of back and inner surface of flaps dark reddish brown, with a 
purplish spot between anterior ends of flaps; front of head bright 
red; a line of the same red runs back on each side of the neck and 
along the entire edge of the flaps to the end of the foot; below 
this red border there is a band of bright blue ; middle of head and 
bases of rhinophores light yellow, and this color extends backward 
as a broad median stripe on tbe neck, thus forming a cross-shaped 
mark of yellow, which terminates posteriorly in a blue spot on the 
neck, and in a blue band on each rhinophore; on the latter the 
blue is followed by a bromn band, this by a wider red band, while 
the tip is brown. A blue spot centered with yellow surrounds the 
genital openings, on the right ride of the neck. 
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Outer surface of lateral flaps olive-green below, becoming yellow¬ 
ish above, and nearly white next to the blue submarginal band ; its 
surface is thickly specked with yellowish white. 

Length, lfl m,n ; length of rhinophores, 3.5 ram . 

Hungry Bay, April 3, 1001, under stones at low-tide ; two speci¬ 
mens, pairing. (A. II. V.) Very rare. 

This species can be recognized at once by its many brilliant colors, 
and especially by the marginal bands of red and blue, and by the 
yellow cross on the head and neck. It can swim freely by means of 
its large side-flaps. 

Elysia papillosa V , «p. nov. 

Plate IV. Figure 3. 

A small, grayish, distinctly papillose species. Body rather elon¬ 
gated in extension ; head large ; neck long ; rhinophores large ; 
strongly folded and wide at the tips. Side-flapB large, thin, usually 
with the edges deeply undulated. Whole surface of body, head, 
aud outside of flaps thickly covered with small conical papillae. 

Color of head, neck, and outside of flaps grayish blue, paler ante¬ 
riorly, and spotted with darker gray on the outside of the flaps, and 
specked with flake-white over the whole surface. Inside of flaps 
darker ash-gray ; the edges bordered with white. Rhinophores are 
like the head, but with two indistinct transverse bands of orange- 
brow u on the posterior side. ' 

Length, about l fc 2 inm in extension. 

Hungry Bay, under stones, at a very low-tide, April 5, loot. 
(A. IL V.) Rare. 

This species can swim freely by means of its ample lateral flaps. 

Lamellidoris aureopuncta V., »p. no?. 

Plate IV. Figure 9. 

A very small, nearly white species, with a row of small, round, 
yellow spots near each lateral edge of the mantle. 

Body elliptical, obtuse at both ends. The foot is longer and 
wider than the mantle; anteriorly it is subtruncate with obtuse 
angles, posteriorly it is rather obtuse and not much produced. The 
mantle is evenly convex, nearly smooth, but hardened by spicules. 

Rhinophores small, slender, acute, with many oblique plications 
and no distinct sheath. Gills 0 or 7, simply pinnate, with fine 
branches, retractile. 
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Color of mantle and foot and gills pale, transluoent, yellowish 
white, with whiter specks, due to spicules ; near each lateral margin 
of the mantle there is a row usually of five small, round, golden 
yellow spots, to which the name refers. A greenish visceral organ 
often shows through on the back. Rhinophores yellowish. 

Length, lo mm ; breadth, 5 mm , in life. 

Uariington Sound, in shallow water, under corals, April 28, 1901. 

Lamellidoris miniata V., ap. nov. 

Plat* III. Figure 1 
See figure 8, below 

A small, bright red, finely papillose species. Head rounded, 
emarginate in front, with a pair of slender oral tentacles. Body 
elliptical, strongly convex. Foot thin, wider and much longer than 
the mantle, its anterior angles produced into folded lobes. Rhino- 
phores rather large, fusiform or subclavate ; thick and strongly 
plicated, basal part smooth; tip naked, acute and white ; no evident 
sheaths. Gills about eight, rather large, simply pinnate, with fine 
filaments, retractile. Surface of mantle covered with minute, conical, 
pointed papilla*. 

Color of mantle bright red or deep orange-red, with an obscure 
median brownish stripe ; gills and middle of rhinophores darker red, 
surrounded at base with grayish blue ; the rhinophores are tipped 
with white. Foot and head paler orange or pinkish. 

Length of foot, of largest, in extension, 10 mm ; of mantle, 7 , 5 mui ; 
another was G*™ long, broad. 

Castle Harbor, under stones at low-tide, April 10th and 17th, 1901. 

Lamellidoris lactect Ver. 

These Trans., x, p. 548,1900. 

Plate IV. Figures 8a, 86. 

A few additional specimens of this rare species were obtained. 
In these the dorsal surface of the mantle and the sides below its 
border were milk-white, spotted and specked with purplish gray or 
pale lavender, some of the spots near the middle being larger and 
roundish; there was a tinge of orange around the bases of the gills 
and on the low thick sheaths of the rhinophores. The gills are 
rather long, simply pixgiate; about 7 to 9 were counted. The 
rhinophores are small, conical, dark gray. 
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Latnellidoris (?) olioaeea V. 

Doris (/) ofimcra Verrill, these Trans , x, p. 548, 1900. 

Plate IV Figure 7. 

A larger and better specimen of this species was obtained this 
season. The central area of the back, in this example, is covered 
with small, conical, whitish or grayish papillae. The rhinophores are 
long, tapered, subacute, with au orange ring at base. The wide 
undulated mantle-border contains spicules. 


Chrotnodoris (?) roseopicta V 
These Trans , v p 549, pi lxvi, fig 1, 1900 



posterior view of gills. 8 — Lamelhdons nuntata V. Head and front part 
of foot, enlarged. 

* 

Larger and better specimens of this beautiful species were obtained 
this year ; they show that some of the characters of the type-speci¬ 
men were due to immaturity or imperfect expansion. 

In the best examples the mantle border is broad, strongly undu¬ 
lated, and projects beyond the margins of the foot. The back is 
everywhere covered with prominent rosy-tipped, rather blunt 
papillte ; some of these, larger than the rest, form three rows of 5 or 
« along the back, and these are surrounded at base with bright 
yellow specks. The rhinophores, in expansion, are elavate-fusiform, 
stout, subacute, plicated, bright red, striped with narrow lines of 
white spots. The gills are large and long, about 24; of these 1 *2 or 
14 are simple, long, tapered, pinnate plumes ; behind and within 
these there is, on each side, a group of 5 or 6 smaller divergent 
plumes, which arise in a subspiral manner from a common stem. 

The color, in general, is the same as in the type. 

Harrington Sound, Hungry Bay, Long Bird Island, etc., usually 
on the under side of a massive, brown keratose sponge (Sptmgia, sp.) 

Traits. Cohn. Acad , Vol. XI. 8 October, 1901. 
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Scyllssa pelagic* (Linn6). 

A single large living specimen of this species was found at Long 
Bird Island, on the flats, in May. Its color was light orange, with a 
marginal band of deep orange, edged with white around the lateral 
lobes and along the upper lateral margins of the body; sides of 
body were specked i*itb flake-white, but without purple spots. 
Back of rhinophores deep orange ; edges white. 

Length, 35 ,n “ 

Facelina Goalingii V., »p nov 

Plate IV. Figure 6 

j 

Body, in life, when extended, elongated and rather slender, tapered 
to an acute point posteriorly. Head large, rounded, with a pair 
of very long, slender, tapered, acute tentacles. Khinophores much 
smaller, not half as long, acute, with strong plications on the 
distal portion, naked near the base. Foot with the anterior angles 
prolonged into a pair of long, tapered, tentacle-like organs, more 
than half as long as the true tentacles and similarly colored. Dorsal 
papillae numerous, long, very slender, fusiform, acute, easily decidu¬ 
ous, arranged in numerous (about 10 to 12) double groups along 
each side, leaving a broad naked dorsal region. The anterior groups 
contain numerous crowded papillae, in two or more transverse rows ; 
the posterior groups gradually diminish till the last contain very few 
papillne. 

Color of back pale, translucent, grayish white, with a median 
stripe of white, edged with narrow red lines, and with a lateral stripe 
of orange on each side along the bases of the papilla*, which are 
white crossed by numerous bands of light rose-red or pink. Head 
white in front, tinged with pink around the mouth and with a median, 
usually Y-shaped streak of red on the front and extending between 
the tentacles, and an ocellated, round, blue spot at the upper base 
of each tentacle ; back of neck with a median blue streak. Tentacles 
and tentacular processes of foot white proximally, then with a light 
red band followed by a wide blue distal band. Rhinophores nearly 
white. Foot edged with blue anteriorly. 

The odontophore has but a single row of teeth ; these have broad, 
thick bases and tapor rather rapidly to the acute, naked, somewhat 
incurved tips. There are about lo to 12 acute serrations on each 
edge, the distal ones becoming very small. The cutting edges of 
the jaws are brown and chitons with a submarginal rib ; the two 
edges form nearly a right angle, when flattened by pressure. 
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Length, in life, 35 to 45 ww . 

Taken in considerable numbers in the mangrove swamp at Hungry 
Bay, on a filamentous green alga, March loth, loot (A II. V.). In 
April (5th) both the alga and the mollusk had disappeared. 

This is a very handsome and active species. It is difficult to pre¬ 
serve entire, for it easts its papilla? very readilyr when irritated in any 
way. 

It is named in honor of Mr. T. Goodwin Gosling, of Bermuda, 
who first discovered it. I have referred it to JFacelina with some 
doubt, for its anatomy has not yet been fully studied. 

PR080BRANCHIATA. % 

Volva uniplicata (Sowerby). 

Ovulum umphcatum Sowerbj, Proc Zoul Soc London, 1848, p 135 

Vofoa umplwata Tryon, Arnei Marine Conch , p 98, pi ix, fig 93, 1878 

The purple variety of this species was found adhering to a purple 
specimen of Oorgotna Jtabdlum, from Castle Harbor reefs. 

PTXLMON AT A. 

Among the Pulmonata, apparently not beforo lecorded, are the 
following, 

Melampus bullimoides Mont Shore of Hungry Baj 
PBlaumeria hateroclita Mont Shoie near Hungry Bay, undei stones. 

Also an undetermined, small, strongly depressed, smooth, heheoid 
shell, 8 to I0 mm in diameter; the aperture is simple, lunate; lip 
acute; umbilicus open and deep, but not very large. Hamilton, in 
gardens. 

BIVALVIA. 

Cardium medium Lmnd 

A single dead specimen of this West Indian species was found m 
the cavities of a stone Ashed up fiom about 100 feet deep, off the 
outer reefs. 


EOHINODERMA. 

Only one species, so far as positively determined, was added to 
the Echinoderma this year. This was an interesting simple-armed 
astrophytid (Astroporpa affink\ which was found clinging to a 
Vtrrucdla from off the outer reefs. 

Several other species of special interest were obtained, which we 
did not collect in 1808. 
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OPHITOOEDEA. 

Astroporpa afllnis Lntken. 

Lntken, Addit ad Hist. Ophiur., II, p 154, pi. v, figs 5a, 36, 1850. 

Four specimens of this rare species were found clinging to the 
branches of a large goi'gonian ( Verrucella grand™ V.), brought up 
from about 100 feet, off the outer reefs, on a fisherman's hook. The 
color, as dried, after a few days, is light yellowish or grayish-brown 
on the raised annulations of the arms and ribs, and darker brown on 
the annular grooves. 

# ASTERIOIDSA. 

Luidia clathratu (Say). 

Asterias clathiata Say. Joum Acad. Nat Sci Philarl , v f p 141, 1825 
Luidici datJunta Lntken, Videusk. Meddel, p 87, 1859 A Agasaiz, N 
Amer Staifishew, p 117, pi xx. Punier, Arch Zool. Exper., v, p 252, 
1876. Sladeu, Voy. Challenger, Zool., vol. xxx, pp 245, 358, 1889. 

Several fine specimens of this species were taken on a white shell- 
sand bottom in shallow water, at Trunk Island, Harrington Sound 
It also occurred at Long Bird Island and other localities, on shell- 
sand bottoms in shallow water. Its presence is indicated by a star* 
shaped impression in the sand. But it moves about under the sand 
with remarkable rapidity, when disturbed, by means of its large 
ambulacral tubes, so that it is not easy to capture it, after it has 
taken alarm. 

Its color in life is generally light cream-color, often with a rosy or 
flesh-colored tint, and frequently with a darker grayish or greenish 
median streak on each ray. It becomes at least a foot in diameter 
at Bermuda. 

Linckia Ouildingii Gray. 

Linckia Guifdtmgii Gray, Ann and Mag. Nat Hint, vi, p, 285, Perrier, 
Arch. Zo5l, Exper., iv, p, 408,1875. A. Agassiz, N. Awer. Starfishes, p. 105, 
pi. xiv, figs. 1-6, H, L. Clark, Ann. N. York Acad., xi, p. 412, 1898. 
Verrill, these Trans., x, p. 671. (Ophidtaster, by error t on p. 584.) 
OphidM8ter omithopus Httll. A Trosobel, Syst. Aster., p, 81,1848. 

Linckia omithopus Verrill, these Trans., vol i, p. 867. 

Several small specimens of this species were taken, mostly at 
Hungry Bay and Long Bird Islaud, under stones below low-tide. 

It is dull orange or orange-brown in life* 
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SOHXN OIDEA. 

The most interesting species of this group, taken this year, is the 
following : 

Eohinoneus semilunaris (Gm.) Lam. 

Echinoneus eenuhtnari * Lam , Anirn. 8. Vert., p. 10J 1816 A Agassiz, Kevin* 
Eehin., p. 118 (Syn ), 888 (desrr ), 550, pi. xiv, figs, 1-5, pi. xxx\ih, fig 26, 
1872. 

Echinoneuft gibboew Lam , Anim s Vert., p 10, 1816, 

JSehinmeus elegant Deeor, in Agassiz, Mon Kchm , p 47, pi vi, figs 4~G,1842 

Kchtnonrus conforms Desor, op eit., p 48, pi \i, figs 11-21, 1842 

This interesting species appears not to have been obtained then 
for many years, though it was recorded by Mr. A. Agassiz. Two 
living specimens were taken at Hungry Hay in March, by A. H. 
Verrill. They were found buried in sand and gravel, under stones, 
in small tide-pools, at extreme low-tide. Their color m life was 
purplish red or bright copper-red. 

HOLOTHXTBIOIDEA. 

Holothuria Rathhuni Lamport. 

Holothuria , sp., Ratlibnn, tht*w Trans , p 141, 1879 (Description ) 

Plat® 1. Fioitrkb 6a, 0f>, 7 

The most interesting holothurian was a large species of Holothuria 
^which has the habit, unusual in this genus, of burrowing deeply in 
the sand at and below low-tide mark on tin* sand flats, much like the 
Arenicola cristata , with winch it is usually associated. It makes a 
distinct mound of sand around the mouth of its burrow, which runs 
obliquely downward, often to the depth of two feet or more. 

This holothurian itself, when expanded, was often 18 to 20 inches 
long and 3 inch to 1^ inches in diameter in the middle. 

It is usually long-fusiform in extension, tapering gradually to each 
end. Its color is usually gray, pale grayish brown, or purplish biow n, 
with irregular rows of roundish brown or purplish spots. It is often 
stained with rusty brown or yellow. The suriaee is papillose, and 
the integument is firm and tough. 

This was not uncommon on the flats exposed at low-tide at Long 
Bird Island, and other similar localities. A single specimen was in 
Mr, Goode’s collection of 1876, without special locality. 

This is probably H, Rathhuni Lamp., recently recorded from Ber¬ 
muda by Mr. H. L. Clark (Proc. Boston Soc. N. Hist., xxix, pp. 843, 
844, May, 1901). 
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ANNELIDA, 

CH2BT0F0DA. 

An important collection of marine annelids was made this year, 
but it has not yet been studied in detail. A number of new forms 
are known to be included in the lot. Among the additional genera 
are Terehellides , Pteroeyllie , and others. 

Several interesting species of earthworms were also obtained, but 
they have not yet been examined with care. 

The following large and handsome new Peetinaria was found in 
considerable numbers:— 

Peetinaria regalia V , ap. nov. 

Plate VIII. Fioureh 6, 7. 

A large, stout species, with large groups of bright golden, acute 
opercular seta), of which there are 11 to 13 in each group, the outer¬ 
most and two to four of the inner ones much smaller than the rest 

Opercular disk broadly rounded, smooth, with the dorsal edge 
creoulated, and with a slender acute antenna on the ventro-lateral 
angles; a stouter, bent, obtuse lobule stands at the base of the ventral 
edge, on each side. The ventral lobe has about ten slender mar¬ 
ginal papill® on each half of the ventral edge, besides three or four 
smaller ones on the incur\ed lateral edges. 

The buccal segment bears a pair of slender tentacular cirri, longer 
than the antenna?, and below these, on each side, four rounded* 
prominent lobules. The gills are large, the anterior pair much the 
larger; below each gill there is a prominent transverse ridge 
separated below by a median glandular pad. Similar ridges occur 
on the next two segments, but the fourth ventral pad is bilobed. 

On fifteen segments, following the 2d branchial, there is a con¬ 
spicuous dorsal fascicle of golden set®, largest on the 3d to 9tb, 
The two next segments appear to lack dorsal set®; the next (last 
thoracic) has a small group of recurved set® on the dorsal side* 
The caudal region has five segments, besides the caudal, which is 
semicircular, with about 24 rounded marginal papill®, Bows of 
uncini begin on the 4th post-branchial segment. 

Length, up to 95 ttm ; diameter, 12-13 rom . 

The tube is regularly tapered and considerably bent; it is com¬ 
posed of rather large, nearly uniform, rounded grains of ‘calcareous 
sand. This fine species was found at Cony Island and the 
* Scaur,” between tides, in shell-sand. Very local. 



A. JS, Vtrrill—Additions to the Fauna of the Bermudas. 39 


Arenioola eristata Stimpson. 

Proceeding* Boston Soc. Net. Hist., v, p. 114 Webster, Bull. U. S. Nat, Mns., 
No. 26, p, 828, 1884. 

This large species was very common at low-tide and down to three 
fathoms at several localities, especially at Long Bird Island on the 
flats, Castle Harbor at Waterloo and Tuckers Town, at Hungry 
Bay, etc. It makes a conspicuous burrow, at the mouth of which 
there is usually a long cylindrical or coiled roll of mucus, nearly an 
inch in diameter. 

Fallacia protoehona (Sclimarda) Quatr. 

Best one protochona Schmarda, Neue Wirb, Thiere, I, p 79, pi xxviii, fig 
226, 1861 Quatrefnge*, Hist. Nat. dss Ann , IX, p. 98, 1865. Webster, op 
cit., p. 811, pi. viii, fig, 21, 1884 

Platk VIII. Fiouhv 5. 

Home largo and fine specimens of this species were taken in 1901. 
Some of them were at least six inches (I50 mm ) long while liviug. 
They were mostly found under stones at low-tide at Hungry Bay, 
the Scaur, Cony Island, Castle Harbor, etc. 

Some of the largest were found swimming rapidly at the surface, 
by rapid undulations of the body. 

In life the color is pale brownish yellow, striped longitudinally 
with many fine dark brown lines. 

* 

0EPHYB2BA. 

Sipunculus nudus Linn<3 (?) 

Selenka in Semper 1 ® Reisen in den Phllippinen, ii, Bd. iv, 1888. 

Ward, Bull. Mns. Comp. Zool., xxi, pp. 147-182, 1891. 

A large species, 200 to 250 ram in length and 15 to 20 m,ft in diameter 
when expanded. It contracts variously in formalin, sometimes to 
a cylindrical form, lftO* 1 " in length and 10 to 12 m,n in diameter ; in 
other oases the middle of the body is much narrower and both ends 
are bulbous. 

The body is longitudinally sulcate, with about 12 grooves, sepa¬ 
rating wider muscular bands. These are crossed by numerous circu¬ 
lar grooves and bands, which divide the surface into more or less 
conspicuous squarish or oblong areas, which are often distinctly 
raised, especially posteriorly. The posterior end Ls suddenly tapered 
to an obtuse point, the tapered portion being nearly smooth, hut 
longitudinally sulcated; that portion of the base of the probosois 
which is visible is closely covered with small broad-based, obtuse, 
conical, pale brown verrucas. 
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The anus is a conspicuous transverse slit, on a slightly raised or 
thickened brownish area, covered with radial grooves. The nephri- 
dial pores are very distinctly transversely bilabiate ; they are sepa¬ 
rated by about seven longitudinal muscular hands, and are situated 
on the eighth muscular band in front of the anal pore. 

The color in life is brownish flesh-color, or light yellowish brown. 
In formalin it is dull, pale yellowish brown, a little darker on the 
posterior end and at the base of the proboscis, as well as around the 
anal pore ; the surface has a glistening appearance. 

One specimen is somew hat darker, being covered with fine dark 
brown specks, which form alternately lighter and darker, very 
narrow stripes on the body, two narrow dark lines being situated on 
each longitudinal muscular band. 

The internal anatomy has not yet been studied sufficiently to 
determine positively whether this be identical with the European 
S. nu<h<8, which has been reported also from Florida. 

Sand flats of Long Bird Island, in deep burrows, April, inoj. 

Physcosoma, sp 

A large species, 150 to 175 wm long, and about 8 to lc)‘ nm in diatne- 
f ter, when expanded. 

It was translucent flesh-color, finely specked with yellowish brown. 
The two long and large segmental organs showed through the integ¬ 
ument as purplish folded tubes 20 to :to roro long. 

There are 20 wide muscular bands ; seven on each side between 
the anal and nepliridial pores and six between the two latter. The 
surface is covered with fine granulo-like elevations; around the 
posterior end is a wide zone of larger, crowded, low, yellow, rounded 
verrucas, not chkinotxs; a similar zone surrounds the base of the 
proboscis. On the inner surface of the longitudinal muscles are 
scattered, oblong, low, verruciform bodies, about ,5® m long. The 
intestine is long and large, forming about 45 spiral turns. The 
transverse muscles form thin narrow bands or lines, very near 
together. 

Thalawmft Baronii Greet. 

Thalassema Baronn Greet, Acta Ac. Germ , xli, p. 151, 1879. Shipley in 
Willey's ZoOl. Result*, part iii, p. 745, pi. xxxiii, figs, l and 7, 1899; Proc, 
Z 06 I, 80 c, London, 1899, p. 55 Selenka, Challenger Voy., Zodl., xili, p, 1 . 

Plats V. Fiocft* 9. 

Length, in life, in extension, 50 to 65 mm , diameter 12 to 15®®, 
but the form is very changeable. The color of the body was bluish- 
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green, striped longitudinally with about eight bands of bright pink 
or light violet-red, these stripes being of nearly the same breadth as 
the green ones. Proboscis similar to the greenish parts of the body, 
but rather lighter, or more distinctly bluish, without stripes. 

The body, in expansion, was usually thick-fusiform or larger m 
front of the middle. The proboscis was usually short, stout and 
bjunt, but changeable according to state of expansion. 

Three specimens were collected on one of the eerpuline atoll*? near 
Hungry Bay, at a very low tide in March. They were imbedded in 
loose sand and gravel. (A. H. V.) 

TURBELLARIA. 

PoLYOLAMA. 

Thys&nozottn nigrum Girard. 

Thysanozoon nigrum Girard, Proc. Boston Sue. Nat Hist, vol i\, p 137, 
1854 (from Cape Florida). 

Thysanozodn Brockii , vnr nigrum Lang, Die Pol jo laden. Fauna mid Flora de»* 
Golfes von Neapel, p. 535, 1884 

A large, nearly jet black species, thickly covered above with large 
obtuse or subacute, unequal papilla?. 

Body broad, oblong-elliptical, w ith thin undulated margins, used 
actively in swimming. Tentacular lobes elongated, projecting 
upward and forward, deeply folded. A small, roundish or cordate 
cerebral cluster of minute ocelli, surrounded by a small pale area. 
Whole dorsal side covered with rather closely crowded papillae, part of 
which are much smaller than the others ; they are mostl) tapered 
and rather obtuse, but many are fusiform and subacute. 

Color usually nearly pure black, sometimes with patches of dark 
gray and fine specks of white, and with faint yellowish reticulated 
lines anteriorly; underside light smoky brown. Papilla' blackish, 
often tinged with greenish yellow. 

Length, in life, up to 00 mm ; breadth, 30 to 4.V um . 

Castle Harbor and Harrington Sound, in May, usually found swim¬ 
ming actively at the surface, but sometimes living tinder stone*> 

It was called “ sea-devil ” by some of the fishermen, probably 
owing to its black color. 

Thysaaoaotta griasum V., sp. nov. 

Plate V. Figube 7. 

Body usually oblong-elliptical or ovate in extension, but change¬ 
able. Length to breadth often as 2: 1. Dorsal surface thickly cov- 
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ered with elongated, acute, unequal papill®. Tentacular fold* prom* 
inent, not very near together. Cerebral ocelli form two slightly 
separated, small, nearly semicircular groups, surrounded by a pale 
area. Color of dorsal side mostly brownish gray, tinged with yel* 
low, and with a broad median stripe of white, on which the papillae 
are also white ; the other papill® are spotted with orange, white, 
and dark brown. Tentacles gray, spotted with flake-white. Qn 
their anterior edges there are, apparently, many minute black ooelli; 
other black specks that may be ocelli form a row on the front margin, 
between the tentacles and on the lateral margins as far back as the 
cerebral ocelli, or farther. 

Length, 15 to 4() wm ; breadth, 10 to 20 0lm . 

Ilarringtoii Sound, under dead corals, in April. 

This may, perhaps, prove to be only a pale variety of T* nigrum , 
when a largei scries can be studied, but aside fiom the difference in 
color, the separate groups of cerebral ocelli and the more prominent 
tentacles seem to be important characters. Only one specimen was 
taken. 

Pseudoceros bicolor V , sp nov 

Plate V Figure 5 

Body broadly elliptical with very thin undulated edges. Pseudo- 
tentacles are broad, short, rounded folds with a deep sinus between 
them, and with numerous minute ocelli on their front edges. Far¬ 
ther back than the bases of the pseudotentacles there is a round 
median group of numerous small cerebral ocelli* There are also 
two small light colored elevations. 

Color Af the central area very dark, almost black, with acute 
lobes of the same color extending toward the margin, which is 
translucent white, tinged with gray. 

Length, about i0 mia ; breadth, 13 mm , but the form is very change¬ 
able. 

Long Bird Island, under stones at low tide, April, 10()i (A.H. V.). 

Pseudoceros aureolineata V,, ap. nov. 

Plate V. Figure 6. 

Body broadly elliptical, with thin undulated margins, but very 
changeable in form. Pseudotentacles broadly folded, bearing numer¬ 
ous small ocelli on the margin ; rows of similar ooelli extend along 
the whole margin of the body. A round cluster of small cerebral 
ooelli is situated anteriorly. 
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Color, above, in life, light purplish-brown or purplish fawn-color, 
irregularly spotted and specked with white, and with a median row 
of white spots or small blotches ; toward the margin is a row of 
greenish spots, about at the edge of the brown area. The margin is 
translucent white, with a narrow, bright, light orange line at the edge; 
Under side anteriorly specked with flake-white. 

Length, about 25 mm ; breadth, 18 to 2() m ®. 

Long Bird Island, under stones just below Ion-tide, April 19, 
rare. 

Stylochus Bermudenti* V., up. nov. 

Body oblong-elliptical in life, with thin undulated edges. Ten¬ 
tacles not long, rather far apart, situated about at the anterior fourth, 
conical and subacute in extension, short and blunt in partial contrac¬ 
tion. Ocelli form a cluster in the base of each tentacle, and two or 
three marginal rows along the anterior part of the body, extending 
back past the middle. 

Color, above, grayish green on a white ground color. The greenish 
color forms specks and blotches over the surface, with the white 
ground-color showing between them, and specked with flake-white. 
Just back of the tentacles there is a transverse row of tlnw white 
spots, the median one the largest; under side white, mouth central. 

Length, is ro,,) in extension ; breadth, 8 to U ,nm . 

Harrington Sound, in shallow *ater, under corals, April 1t, tool. 

The only specimen found was accidentally lost before a detailed 
figure had been made. The clusters of cerebral ocelli were* not 
noted 

Xttscocslis binocul&ta V., sp. nov. 

Plats V. Figures 3, 4. 

A long, narrow, very active and changeable species, with thin and 
much undulated edges; anterior end generally obtusely rounded ; 
posterior end tapered. Breadth to length often as 1 to # or 8, in 
extension. 

The cerebral ocelli form two distinct round dusters, separated by 
a space greater than their diameters. 

No marginal ocelli could be seen in one specimen, but in others 
there seemed to be a row of very small ones anteriorly, 

Ground-oolor, pale flesb-cotor ; light pink ; pale yellowish-orange ; 
or salmon, paler and translucent toward the margins ; a row of 
about 12 orange-brown, roundish spots along each side of the back, 
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about midway between the middle and the edges; outside and 
between these are numerous small specks of the same color. A 
median pale gastric streak extends from the ocelli to near the pos¬ 
terior end ; it is usually bordered by a deeper colored, salmon or 
light orange band. 

The stomach is long and narrow, occupying most of the length of 
the body behind the eyes. It gives off, mostly at right angles, a 
largo number of narrow, lateral, dendritic branches The pharynx 
is not very long, subcentral, lobulated 

Length in extension, up to 30 or 40 mm ; breadth, 0 to 8 mui , but it 
often contracted to a shorter and broader form.. 

Under stones and dead corals, and in their devices, at low-tide, 
Long Bird Island, April 10th and 139th. It is a very active spheies 
and creeps rapidly into holes and crevices, when disturbed. 

This closely resembles, in color, general appearance, and in the 
cerebral eyes, the Lejitoplana Aloinoi of the Bay of Naples, as 
figured by Lang (Polycladen, p. 486 , pi ii, figs. 2 and 5 ). But our 
specimens appeared to hav e a row of small, anterior marginal ocelli, 
that are not present in the former. 

Biococelis cyclop* V , sp nov 

Plate V. Figure 1 

Body usually much elongated, rather narrow, with thin, more or 
less undulated margins ; anterior margin usually obtusely rounded ; 
posterior end often tapered. 

The two cerebral groups of ocelli are semicircular or semiellipti¬ 
cal and very close together, so that they seem to form a single, 
rather conspicuous, rounded or elliptical eye, of larger sise than 
usual in this group. Around the front margin there are also two or 
three rows of minute ocelli, which extend somewhat farther back 
than the cerebral groups. 

Color of the body usually pale, translucent flesh-color or pale 
cream-color, but nearly white toward the margins ; there is a rather 
wide median dorsal stripe of orange-brown, made up of minute 
round brown specks; similar specks are scattered over the whole 
surface, except near the edges, whiob are pale and translucent. 

One specimen was, in general, reddish brown, due to the color of 
the dendritic gastric branches showing through. Another was 
nearly white, specked with orange. The dark median gastric stripe 
is often bordered with whitish. 

The mouth is far forward, only a little behind the eyes. 
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The probosoia, which is often ejected in formalin solution, is large 
and clavate, four-lobed at the end, 12 to U mm long. 

Length, up to 75 to 9o ,MW ; breadth, 1 o to 15 mm , m extension ; it often 
contracts into much shorter and broader forms. 

Harrington Hound, April 2*th, on under side of dead corals, in 
shallow water. Castle Harbor, at Waterloo, low-tide, under stones, 
May 5th. The Scaur, under stones at low-tide, May. 

This species is here referred to the genus Biscocelis with some 
doubt, for its anatomy has not yet been sufficiently studied. 

Trigonoporua microps V., sp. nov. 

Plate V. Figure 2. 

Body thin, usually long and narrow, very extensile and change¬ 
able, the edges usually much undulated and very thin ; both ends 
may be subacute in extension. When fully extended the body is 
very narrow, the breadth being about one-sixth to one-eighth of the 
length. 

Corcdiral clusters of ocelli are lacking; but numerous minute 
ocelli are scattered over the anterior dorsal region and along the 
anterior margins, becoming much more numerous and crowded into 
several rows close to the anterior end. The stomach is very long, 
extending through most of the length of the body, and it gives off 
very numerous, nearly transverse, lateral branches, which are sub¬ 
divided into numerous dendritic branohlets. ' 

Color of the body pale flesh-color or cream-color, the stomach and 
its branches showing through as rather darker pale ocher or 
brownish markings. 

Length up to 50 or 00 mm ; breadth, in extension, 5 to lo mm . 

Castle Harbor and “The Scaur,” under stones at low-tide; May 
1st to 5th. 

This species closely resembles T. eephalophthalma> of the Gulf of 
Naples, (see Lang, Polycladen, p. 50S, pi. ii, fig. 1), in form and in 
the arrangement of the ocelli. The latter, however, differs in color 
and, apparently, in the relative length of the median gastric cavity, 
which is about one-third the total length, yet when more fully 
studied they may prove to be identical. The internal reproductive 
organs of our species have not been studied, so that its generic 
position is not positively settled. I have placed it in Trigonoporus 
mainly because of its close resemblenoe to the Naples species, as to 
form of body and arrangement of the ooelli. In the latter the gas¬ 
tric streak is white, bordered and continued by orange-brown, other¬ 
wise the upper side is pale greenish gray. 
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Leptoplana lactoalba V. 

These Trans , x, p 595, fig. 9, 1900. 

Numerous specimens of this species were taken in 1001, many of 
which differ from the typical form, in being more or less tinged 
with flesh-color or pale yellowish brown. For this variety it may 
be convenient to have a special name. No differences, except in 
color, were noticed. 

Var. tincta, no\ 

Plate V Figure 8 

Color of dorsal surface pale flesh-color, light salmon-color, or pale 
brownish yellow, due to numerous minute specks of pigmeht scattered 
in the tissues ; margins paler ; not very translucent. In this species 
the principal or most conspicuous cerebral ocelli form a pair of round 
clusters, well apart, on slightly elevated verruc*e. There is a simple 
row of two or three ocelli behind the round groups and a crowded, 
usually curved row in front. The stomach is not very long. No 
marginal ocelli were observed. 

The form is very changeable and the species is very active, both 
in creeping and swimming. 

Length up to 40 or 50 mm ; breadth, IN to 25 mm . 

Long Bird Island; Harrington Sound; Castle Harbor, etc., under 
stones and corals. Common. 

NEMERTINA. 

Two or three additional species of Nemerteans were obtained iu 
1901, but they have not yet*been fully studied. 

The most interesting one was taken singly, two or three times, 
under stones, at low-tide. It was 150 to 175 mm long, and about 4 or 
gram It was somewliat flattened, except anteriorly. Its color 

was bright orange or scarlet; no eyes were seen. It appeared to be 
related to Polia or TSupolia. 

A specieB of Lineus was found in May by Mr. W. G. Van Name, 
among algae, in a rather brackish pond near Bailey Bay. It was 
dark grayish brown on the upper side, paler beneath, length, 75 to 
ICO™. It occurred in considerable numbers, bat it has not yet been 
studied with care. 

The terrestrial nemertean (Tetrmtemma agricola W, Stthm) was 
found common in April, near Hungry Bay, under stones and burrow* 
ing in the soil like an earthworm. They were from 9 to 4 inches 
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long, when extended, but they are said to grow to the length of 6 
inches. They are quite active and can be kept alive for a long time 
in jars of moist earth. They occurred not only near the shore, but 
on the uplands where the soil was almost dry. The larger ones, in 
life, were dark grayish brown or slate-color along the back, but the 
smaller ones were nearly white. 

ANTHOZOA. 

AdTHABIA. 

Cerianthus natans V M sp. nov. 

Plate IX. Fioube 6. 

Body in extension when swimming, rather long, bulbous or elavate 
near the base and enlarged rapidly close to the disk. Outer tenta¬ 
cles about :J8, subequal, tapered, not very long, thin, length usually 
less than one-half the diameter of the disk; they appear to form 
two or three rows. Inner or oral tentacles much smaller and more 
slender, about 24, apparently forming two series, owing to their 
alternate positions. 

Color of body orange-brown, tinged with yellow’. Outer tentacles 
reddish brown, crossed by five or six bands of white; disk yellowish 
around bases of tentacles with a brown spot in front of the base of 
each ; central part of disk bluish gray. Oral tentacles nearly white; 
mouth yellow, with lines of red running in from between the oral 
tentacles. 

Length, in life 110 mra ; diameter of column, 10 to 22 n ‘ m ; of disk 
and tentacles, 45 w,n , length of outer tentacles, about J0 mm . 

Cony Island, floating free among algae, March 20, nun. (A. II. V.) 

This species, when kept in confinement, could swim about actively 
by expelling water from the pore in the bulbous base. Only one 
example was taken. The tentacles are much shorter than usual in 
this group. 

Epieystis osmlifera (Lesueur) Ver. 

K 

Terrill, these Trans., x, p. ft56, 1900. 

* 

Plat* VII. Fiotbk 1. 

Numerous specimens of this elegant actinian were obtained, some 
of them of large size. These render it still more probable that this 
form is distinct from E crucifera, for it seems to have a character¬ 
istic pattern of colors. 
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The column is usually streaked with light red and pale pink, much 
as in crucifera> but the tentacles are longitudinally striped with 
green and white, one of the green stripes on the outside and two on 
the inside being dark green, while the lateral ones are light green ; 
there is often an inner median streak or spot of yellow or orange ; 
the bases are surrounded by dark green lines which run in on the 
disk as radial lines. The disk is generally lined or stripod radially 
with green and white, variegated with orange and dark green spots. 
The lips are bright yellow, edged with greon. The suckers are 
bright red and form short rows on the upper part. 

There are usually only 6 or 3 2 of the primary and secondary ten* 
tacles that have more or less evident transverse raised ridges on the 
inner face of the tentacles. One of these usually occupies the inner 
end of each of the six infolding* of the disk. 

It is sometimes 150 mm or more in diameter. 

Hungry Bay; Castle Harboi ; Harrington Sound. It lives 
between stones and in crevices of rocks and corals. 

Lebrun ia Dana' (D. & M.) Ver. 

Verrill, Amer Joiirn. Sci , vii, p 48, ftg 15, 1899. These Tmus, x, p 555, 
pi lxvii, flg 8, pi lix, fig 1, 1900 

Plate VI Figure 1. 

A number of large specimens of this species were obtained. They 
varied considerably in color, but none were distinctly green like 
those obtained in 1808. 

The column, tentacles, and disk were generally light yellowish 
brown or fawn-color. The branchiae were usually darker brown, 
often light umber-brown or chocolate-brown. The tentacles often 
had pale tips. The gills in extension Were usually much longer than 
the tentacles ; they were much branched arboresoently, but they had 
few or no distinct rounded acrorhagi. 

In this last character and in color they differed decidedly from 
the 1898 specimens, described and figured by me in 1900, and agteed 
nearly with X. neffteetc r, as described by McMurricb, from the 
Bahamas. * 

Phalli* simplex V\, sp. nov. 

Column slender, elongated, often vermiform, changeable, covered 
with a closely adherent, brownish or dirty epidermis, except close to 
each end. 

Tentacles about 94 ; inner ones slender, tapered but little, longer 
and larger than the outer ones, and equal to the diameter of the 
disk; outer ones small. 
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Color of disk usually buff, with white radii; tentacles translucent 
buff with a broad proximal patch of flake-white, beyond which there 
are two or three transverse bands of dark reddish brown. The 
lowest of these bands is W-shaped; the others are simple annuia- 
tions. 

Length, in life, 18 to 24 mm ; diameter, 4 to 5 ,nm . 

Long Bird Island, under stones at low-tide, April 19th; also at 
Waterloo, Castle Harbor. 

This species has the aspect of an Edtaardsia , but its basal disk is 
well developed. 

Phellia rufa Yer. 

These Trans., x, p. 557, pi. Ixviii, fig. 8, 1900. 

Plate VI, Figure 5. 

Numerous fine specimens of this species were found under stones 
in several localities, but it was particularly abundant and large at 
Waterloo, Castle Harbor, where the tidal streams from the adjacent 
caves flow out of the stony shores between tides. 

At the latter locality specimens very much larger than the types 
were obtained. Some of these, in life, were 7r> to I0() mm long, and 
80 to .'W mm in diameter of body, with a correspondingly increased 
number of tentacles, which were often 90 to 120 ; the inner 12 are 
often erect and decidedly the largest The form of the body is very 
changeable. 

In nearly ail cases the column is a deep brownish red or dull 
salmon-brown, and the tough epidermis, which adheres very closely 
and extends nearly to the tentacles, is wrinkled in contraction. The 
disk and tentacles vary much in color, but are nearly always hand¬ 
somely variegated with red, salmon-brown, or purplish brown, and 
flake-white. The tentacles are generally banded with flake-white 
and often they have two or three W-shaped bands of dark purplish 
brown or reddish brown. The disk has radial stripes or spots of the 
same brown colors, alternating with white, or the brown spots may 
be V-shaped, 

Aiptasia tagetes (D. & M.) Andres. 

Plate VI. Figure 6. 

VerriU, these Trans., x, p. 557, pi. lxvii, fig. 8, 1900. 

This species was found very common in 1901, and numerous 
marked variations in its colors were observed. 

Traxs. Oonx, Acad., Vol. XI. 


4 


October, 1901. 
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The most prolific locality was the mangrove swamp at “ Fairy 
Lands,” where it occurred in great numbers, in April, attached to 
the fallen and floating mangrove leaves and twigs At this place 
numerous coloi -varieties occurred. Many of the specimens had one 
or both of the directive tentacles longer than the rest and partially 
or wholly flake-white ; a band of white also mossed the disk in line 
with these tentacles. The other tentacles and disk were variously 
spotted and barred with flake-white ; most commonly the ground* 
color of the tentacles was pale umber-biown or greenish, crossed by 
two to five nnequal half bauds and crescents of flake-white, on the 
inside. 

One nearly albino specimen occurred at Waterloo. This had a 
pale flesh-colored, translucent column, with white specks abo\e The 
long, slender, acute tentacles were pale yellowish, crossed on the 
inside, mostly near the middle, viith 8-12 crescent-shaped, flake-vhite 
spots and intermediate specks ; disk pale, with radial flake-white 
specks and spots. 

Anemonia elegant V , sp nor. 

Plate VI. Figure 4 

Column smooth, in ordinary expansion short, cylindrical, expanded 
at the base and summit; basal disk large, with undulated edges. 
Tentacles not retractile, numerous, in three or four rows, the inner 
ones much the longer, about equal to the diameter of the disk, 
slender, but little tapered, obtuse. Disk usually depressed with the 
mouth raised, but it is very changeable. 

Color of column pale, brownish yellow or light fawn-color, some* 
times light orange ; tentacles light yellow or pale orange-yellow, 
with light purple or pink tips, edged below with whitish, and with 
a red basal line on each side and behind the base, and a triangular 
spot of whitish on the inner base in some cases; lips light red or 
scarlet; inside of mouth darker red, with two whitish gonidial 
grooves ; disk yellowish, with narrow radial red or brown lines. 

Height of column, in life, J2 to diameter, 10 to l2 niT0 ; 

length of longest tentacles, 10 to V2 mm . 

Cony Island, March 26, 1901 (A. H. V .). 

Castle Harbor, under stones at low-tide, in May. Rare. 

In color this resembles some varieties of Condylactie paseiflora, 
but it has much more numerous and smaller tentacles than the young 
of that species of similar size. 
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Actinia mslanaster V., Bp. nov. 

Plate VI. Figures 2, 8. 

Column in life rather short anti broad, nearly cylindrical, expanded 
at base, but probably capable of much greater elongation. Tenta¬ 
cles numerous (about 70), retractile, very unequal, forming three or 
more rows, the inner 21 much the largest anti longest, tapered, acute, 
arising well in from the edge of the disk ; outer ones not half as 
long and much smaller. Two gonidial grooves ; lips raised. 

Color of column, in life, dark reddish brown ; disk with a large, 
dark brown, stellate central area, with about 24 tapered radii, which 
run out between the bases of the inner tentacles, and with narrow 
pale radial lines; outer portion of disk, l>etween the brown radii, 
and inner bases of tentacles light yellow. Tentacles, except at base, 
dark reddish brown, with a central lighter reddish brown stripe. 
Mouth red, the lips edged with bluish white. 

Specimens preserved m formalin have the following characters : 

Tentacles about 90, long, tapered, acute, strongly sulcated in for¬ 
malin preparations, length of inner ones about half the diameter of 
the disk. They are not very unequal; the inner 24 are, however, 
larger and longer than the rest aud set in considerably from the 
border of the disk, and rather swollen near the base. They form five 
cycles or more, and seem to stand in three or four rows. More or 
less of the outer ones are imperfectly developed and short. Below the 
tentacles there is a distinct fosse and a marginal fold. On the latter 
there is a circle of about 24 larger aerorhagi, alternating with smaller 
ones. The larger ones are prominent, verruciform, and slightly 
lobulate on the outer or lower side, hut apparently not perforated. 
The column below the margin, as preserved, is strongly vermiculate 
and sulcate, with about 90 sulci, alternately larger and smaller. The 
ridges between the sulci are crossed irregularly and closely by strong 
transverse and oblique or zigzag wrinkles, giving them a vermicu¬ 
late appearance. No distinct suckers could be seen. 

Mouth has two strong gonidial grooves and numerous lateral folds. 

Diameter of disk as preserved, 25 ,nm ; height of column, 2o u,m ; 
length of tentacles, 10-15 tt,m . 

Diameter of the column in life, 20 to M) nm> ; its length, 40 to <9> mm ; 
diameter of disk and tentacles, 40 to 50 mm . 

Several specimens of this species were found at the entrance of 
Flagg’s Inlet, deeply buried in crevices of the ledges, from which 
they could not be extracted except by cutting away the rock. 
(A. H. V.) 
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Condylacth paseiflora (Duoh. and Mich.). 

Dnohasa. and Miohelotti, Corall. Antilles, Supl., p. 81, pi. v, fig. 7. Verrill, 
these Trans., x, p. 555, 1900. 

Some additional color-varieties of this very common species were 
observed this year. The most remarkable one was a large specimen, 
over a foot in diameter when expanded, found at “Sans Souci,” in 
the interstices of a sea-wall. In this the column was light red, as 
usual, but the tentacles were pea-green with bright blue tips, instead 
of the usual pink, magenta, or violet tips. The* tentacles, as seen 
expanded, were large and swollen, three to four inches long, with 
enlarged, obtuse or swollen tips. 

Some pale or nearly albino specimens were also observed. The 
tips of the tentacles frequently lack the bright colors. 

Palythoa grandiflora Ver. 

Verrill, these Trans., x, p. 564, pi. lxviii, flg. 6,1901. 

Plate VII. Figure 2. 

\ 

Very extensive colonies of this species, several feci, across, were 
found between tides, at Waterloo, in the course of the tidal streams. 
These were nearly uniform in color. The disk was generally orange- 
brown or dark yellowish brown, with paler radii and tentacles. A 
small portion of one of these groups was photographed while living 
and expanded, and this photograph is here reproduced. 

OO&GONIAOEA. 

Bunicea atxa V., «p. nov. 

Plate IX. Figures 4, 5. 

A black, rather large, much-branched species with the branches 
dichotomously divided, subparallel, often crooked, and very vari¬ 
able in Bize on the same specimen. The edges of the large calicles 
are only a little raised, and generally have a small, acute, angular 
lower lip, which may be obsolete. Most of the branches arise from 
near the base; many are rather long and cylindrical; others are 
more or less clavate, some are tapered and not more than two-third# 
as large as the average. The oaliole# are variable in size and form ; 
the larger ones are usually elliptical and rather close together. 

Height, 18 to 16 inches (800 to 400““); breadth of the clusters of 
branches, About the same; diameter of branches, 10 to 12 *“• 0 f 
calicles, 0.6 to 1.5““. * 
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When living the color is black, and when first taken from the 
sea the water, mixed with mucus, that drips from the branches is 
almost ink-black and imparts a black stain to one’s clotheB and hands. 
This black coloring matter gives a black color to a large quantity of 
alcohol or formalin solution. 

When dried the coral is black or dark umber. The polyps are 
yellowish brown, large and long in expansion. They contract rather 
slowly, but completely. 

The spicules of the coenenohyma (pi. ix) are mostly rather large 
and variable in form; the most characteristic are moderately stout, 
roughly waited spindles, sometimes with a side-lobe or branch ; 
others are short thick spindles ; with these are many others of 
smaller size. 

This species was taken in about eight feet of water at “The 
Reach,” where there is a rather strong tidal current. 

The sine and form of the calieles and slight development of their 
lower lip will distinguish this from the allied species. 

Vsrrucella grand!* V., ap. nov. 

PiiATB IX. Figures 1, 2, 8, 

This is a large, dichotomously branched, arborescent, yellow 
species, that grows at least five feet high. 

The trunk is 12 to l(J ran> in diameter, and the axjs is round, very 
hard, calcareous, light brownish yellow. The c<enenchyma is rather 
thin, but hard, deep ocher-yellow, or inclining to orange-yellow. It 
forks repeatedly, so that there are numerous long and rather slender 
terminal branches, 12 to 18 inches long (300 to 450 ram ) and 2 to 4 ram 
in diameter. The branches are somewhat flattened and occasionally 
squarish, with a sulcation along each side. The verrucse, on the 
trunk and larger branches, are low ami broadly rounded, about 1 to 
l # 5 mm in diameter, crowded in 3 or 4 rows on each side; on the 
branchlets they are mostly in two alternating rows on each aide and 
are more elevated; their -wider bases are in contact; summit 
rounded. 

The spicules of the cmnenohyma (figure 3) are orange-colored, and 
small; the most abundant are short, strongly warted, double 
spindles; with these are many short forms, not much longer than 
broad, with papillose ends ; several other smaller forms also occur. 

A single large specimen, five feet high, was brought up from the 
depth of about 100 feet, outside the North Reefs, on a fisherman’s 
hook, Hay, 1901. 
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POLYZOA. 

The following additional species of bryozoa have been noticed in 
the collections made this year. The nomenclature followed is that 
of Smitt, (Florida Bryozoa, 187*2). See also Amathia Ooodei Ver., 
described last spring (Amer. Journ. Science, xi, p. 829, Apr., 1901), 
but not figured. 

Idmonea Atlantica Forbes. 

Smitt, Florida Bryozoa, p. 0, pi. ii, fig. 7. 

Off the North Reefs, 1C fathoms. 

Kollia patellaria (Moll, as Eschara), 

Mollia jxttellaria Smitt, op. cit., p. 12, pi. ii, fig. 72. 

Off the North Reefs, 10 fathoms. 

Porina subsuloata Smitt. 

Op. cit., p. 28, pi. vi, figs. 186-140. 

With the preceding. 

Porina plagiopora (Busk). 

Lepralia plagiopora Busk, Crag Polyzoa, p. 44, pi. iv, fig. 5. 

Porina plagiopora Smitt, op. cit., p. 80, pi. vi, figs. 184, 185. 

With the preceding. 

Anarthropora minuscula Smitt, 1867. 

Op. cit., p. 81, pi. vi, fig. 141. 

With the preceding. 

Gemellipora glabra Smitt. 

Op. cit, p. 87, pi. xi, figs. 207-210. 

With the preceding. 

Hippothoa mucronata Smitt. 

Op, oit., p. 45, pi. viii, fig. 169. 

On under side of corals, shallow water, 

Lepralia ed&x Busk. 

CelUspora edax Busk, Crag Polyzoa, p. 59, pi. ix, fig. 6, pi. xxli, fig. 8. 

Lepralia edaa Smitt, op. cit., p. 68, pi, xi, figs. 220-225, 

On under side of corals, shallow water. 

Oettepora avicularia. 

Smitt, op. oit, p. 58, pi. ix, figs. 198-198. 

Off North Reefs, on VerruceUa, 16 fathoms. 
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ENTEROPNEUSTA. 

Balanoglosaus, »p. 

A species of Balanog/ossns wan found thin year burrowing in the 
sand-flats on the north side of Long Bird Island. It was about 
150 m,, ‘ in length. Its color was ocher-yellow to dull orange-brown. 
Its structure has not yet been studied with care. No species of this 
group has hitherto been reported from the Bermudas. 

LEFTOCARDIA. 

Bru/tchiosloma (Jaribamm Sund Lancelot. 

Buudevall, Olfers, Vet. Akad. Forhandl , xu t 1853 Andrews, Synopsis 
Studies Biol Lab , Johns Hopkins Tlniv., v, 4, p 240, 1898. Jord and 
Everm , Kishos Amer , i, p 3, 1896 

Hitherto no locality for thin Amphiosu* has been know'll at Ber¬ 
muda except on the west side of the inlet at the Flatts, where it was 
first discovered by Mr. Goode, in 1870. This year we dredged it on 



Figure 4 —Lam rlet (Btanehiontama (Vo i totem). x 1 

a bottom of hard shell-sand and mud, in Castle IJarbor, about one- 
half a mile north of Castle Island, in 15 to 20 feet of water. This is 
also one of the localities for rumbas !/iff<**» Another similar 
locality, near Tucker’s Island, in Great Sound, where Strotabus 
ffiffas is found, would very likely also yield the lancelct. 

FISHES. 

Carcharinus platyodon (Poey). Shark 

Sqvalm platyodon Poey, Momorias, ii, p 881, 1861. 

Cawkarkis platyodon Jordan and Gilbert, Proe. U. S Nat. Mue., p. 248, 188‘i 
Careharxnu* platyodon Jord. and Ever., Fishes N. Amer., i, p 89, 1896 

A dead specimen of this species, about four feet long, w as found 
on the south beach near Tuckerstown, in April. It was badly 
decomposed and only some teeth could be preset ved. From these 
the species has been identified by Mr. Samuel Garman. The color of 
the tipper side was grayish blue ; white below. 

It has been recorded from Cuba, Texas, and the Gulf of Mexico, 
where it grows to a much larger size (10 to 15 feet long). 
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Paeudoacarua guacamaia (Cuv.). Green Parrot Fish. 

Scarus guacamaia Cuv., Beg. Anim., ed. ii, vol. ii, p, $65, 1829. 

P$eudo8caru8 guacamaia Jordan and Ever., Fishes North Amer , ii, p. 1657; 
iv, pi. 246, fig. 617. Evermann and Marsh, Fishes and Fisheries of Porto 
Rico, p. 245, fig. 68, 1900. 

Many specimens of this species were found among the dead fishes 
on the beach of Long Bird Island, early in March, 1901. The tur- 
quois'blue teeth were conspicuous. No other parts could be saved. 
(Coll. A. H. V.) 

Eques lanoeolatna (Linn4) Gonth. Guapena. Ribbon Fish 

Chattodon lanccolatu* Linn4, Syst. Nat., ed. x, p. 277, 1758. 

Kquea balteatu $ Cuvier, Beg. Anim , ed 2, ii, pi. xxix, fig. 2, 1899. 

Equea lanceolatua Gunther, Catal. Fishes, ii, p. 279,1860. Jordan and Everm,, 
Fishes N. Amer., ii, p. 1489, 1898. 



Figure 5.—Ribbon Fish. Equea lanceolatua . J. 

One specimen, retaining its characteristic color-marks, was found 
among the dead fishes cast on the beach near Hamilton early in 
March, 1901. (A. IL V.) 

Eupomacentrui fuacua (Cuv. and Val.) J. and Ever. Maria Molly Brown 
Cook-eye Pilot. 

Pomacentrua fuacua Cuv. and Val., Hist Nat Pois., v, p. 482, 1880. 
Eupomacmtru* fuacua Jord. and Everm., Fishes N. Amer., ii, p. 1552, 1898. 
Everm. and Marsh, Fishes of Porto Rico, p. 224, pi xxvii, colored, 1900. 

Common in the mangrove swamp at Hungry Bay, April, 1901. 
<A.KLV.) 

Scomberomorua maculatua (Mitch.). Spanish Mackerel. Carita. 

Scomber maculatua Mitchell, Trans. Lit. and Phil. Soc. N. York, i, p. 426, 
1610. 

8oomberomarua maculatua Jordan and Ever., Fishes N. Am., i, p. 874, iv, pi. 
cxxxiv, fig. 868. Everm. and Marsh, Fishes Porto Rioo, p. 128, pi vi 
(colored), 1900. 

I was told by some of the inhabitants that this species is oooa* 
sionally taken, but I saw no specimens. 
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Lycodontis funebris (Ranz.) J. and Ever. 

Green Moray. Blaok Moray. 

Gymnnthorate funebri* Ranraui, Nov. Com. Ac. Sci. Bonon,, tv, p. 76. 1840, 
Brazil. 

Lycodontis funebris J. and Ever., Fishes N. Amer., i, p. 806, 1896. Ever, 
and Marsh, op. eit., p. 77, 1900. 

One* specimen of this species was found among the dead fishes on 
the shore, early in March. I have seen two large living speci¬ 
mens in the New York Aquarium, brought from Bermuda by Prof. 
C. E. Bristol and party, in 1899. 

REPTILES. 

▲noils principalis (Iinnd). Blue-tailed Lizard. American Chameleon. 

Anolis Carolineneis Duin. and Bibron, 

Plat* I. Fioun* 5. 

A single specimen of this small lizard was recently found in a jar 
containing a mixed lot of marine invertebrates collected by Mr. G. 
Brown Goode, at Bermuda, in 1876. 

The only label was “ Bermuda,” in Mr. Goode’s handwriting. As 
the specimens in the jar had never been assorted/and all the other 
things were common Bermudian species, we must infer that the 
locality label is correct. But since there is no special note in 
respect to the lizard, it is quite possible that Mr. Goode knew that it 
had been carried to Bermuda, in captivity. It is possible, however, 
that he did not distinguish it from the young of the common Ber¬ 
muda species and for that reason made no social note of it. No 
other example has occurred, so far as I know, but that proves very 
little, fdr no systematic search for reptiles has been made by any 
one in Bermuda. 

Mr. Samuel Garm&n has compared this specimen with those taken 
in the southern United States and Cuba, and finds no differences 
whatever. 

It is quite possible that it has recently been introduced into Ber¬ 
muda, either accidentally or intentionally, and that it has become 
locally naturalized there, in small numbers, like several foreign 
birds. This lizard was first mentioned by me in the Amer. Jourru 
Sci., xi, p. 330, April, 1901. 
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BIRDS. 

A list of 17 species of birds that have been recently added to the 
fauna lias been published by Mr. A. 11. VerriU.♦ 

Of these, five species are recent successful introductions by com¬ 
merce, either intentional or accidental. These are the American 
Goldfinch, the European Goldfinch, the European Tree-Sparrow, the 
Wheatear, and the Mockingbird, all of which are now resident 
and breed. The others (12) are rare migrants that probably do not 
breed there, though it is possible that the Red-billed Tropic Bird, 

# Auier. Jntxrn. Sci., xii, p. 04, for July (issued June 22<1 to 28th), 1901. He 
has also printed a more detailed artic le in “ The Osprey,” v, pp. 88-85, for June, 
1901, with figures of the three following species and ot the Tropic Bird, photo¬ 
graphed from life. In these articles he has described the Bermuda Cardinal 
Bird and the Blue Bird as new subspecies, jwculiar to Bermuda. The Cardinal 
Bird is named CardinaliB cardinalis Ronierah; the Blue Bird, SiaHa aialitt B*r- 
mudensis ; the Ground Dove, Columbigallina patuterina Bakamenaia, 

Outram Bangs and Thoa. S. Bradlee have also published a paper on the Birds 
of Bermuda in “ The Auk ” for July, 1901, pp. 249-257, in which new names are 
given to some of these birds and others. 

They name the Ground Dove, Coiwmbigatlina btrmndiana; the White-eyed 
Vireo, Vireo bermudianus; the Catbird, Galeoacnptea fwrmvdmnu* ; the Cardinal, 
Cardxnalin bermudianus. 

Mr. Verrill’s article appears to have been published a few days earlier than 
the latter. 

To me it seems quite useless to regard these very slightly differentiated forms 
as distinct “species.” The differences noted, especially in the Ground Dove, 
Catbird, and Vireo, are trivial and scarcely sufficient to constitute varieties. To 
consider them as “subspecies” is certainly a sufficient strain on the much- 
stretched meaning of the term “subspecies.” I should, therefore, call them 
mere local varieties, scarcely differentiated. 

In respect to the Ground Dove, there are reasons for believing that it was intro¬ 
duced to Bermuda from the Bahamas, since the settlement of the Islands, like 
many other things. Hone of the earlier writers mentioned it in the lists of 
birds that they gave. This would hardly have been the case had it been 
present, for it is exceedingly tame and familiar. 

A. K. Fisher, Bird Lore, Oct., 1901, p. 178, states that the original Motacitta 
eialiM Linnl, ed. x, p. 187, was from Bermuda. This is not true. He gave it as 
from “Bermudis & America calidore.” He also quotes Catesby, Hist. Caro¬ 
lina, etc., p. 47, pi. 47, 1781. Catesby says that he had seen it in “Carolina, 
Virginia, Maryland, and the Bermuda*.’* But he states in his prefAoe that his 
birds were mostly drawn in Carolina and Georgia, where he spent several years 
in drawing them, A few were drawn in the Bahamas, Where he spent about a 
year, mostly on the fishes and plants. He does not say that he made any 
drawings in Bermuda, where he probably made a mere passing visit. The 
Bluebird does not occur in the Bahamas. His figure clearly represents the com¬ 
mon North A merican variety. 
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of which a few were Been, may breed in small numbers with the 
common species. I may add that the European Starling has been 
taken several times, and may have become naturalized, but if so it 
is still rare. 


MAMMALS. 

Phoca vetulinaf (Linnf). Common Harbor Seal 

A Beal, apparently of this species, has been taken at Bermuda. A 
skin is still preserved in the local collection made by the late Mr. 
Bartram, at St. Georges. It may, however, be the young of the 
West Indian seal. 

Orca gladiator Gray— Orca orca (Limit-). Killer. 



Figure 6.—Killer 

I was told by fishermen that this species is occasionally seen in 
Bermuda waters. 

Grampus griseus Cuvier Grampus. 

This species is also found in Bermuda waters, according to the 
local whalers. 

Delphinu* delphis (Linn<$). Dolphin. 

This common oceanic dolphin also occurs iu the waters around the 
Bermudas and should be considered as belonging to its fauna. 

Probably several other related cetaceans occur, more or less fre¬ 
quently, in the vicinity of the islands. 

While we were at Bermuda, in April, 1901, a small sperm whale, 
about 80 feet long, was captured and brought to St. Georges, where 
it was put on exhibition for a few days. 

Sperm whales are not rare in the waters a few miles from Ber¬ 
muda, but they are far less common than they were formerly. 

The Biscay Right Whale (Balwna cimrctica Cope=if. Bis- 
cayensia Gervais) is now very rare in these waters, where it was 
once common. 
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EXPLANATION OF PLATES. 

Plate I. 

Figure 1.— Eptaltus bxtuberculatus , var. Bermudemis V , new var, Photog. from life, 
xlf. 

Figure 2 — Platypodia spsctahilis (Herbet). Photog. from life, x 1 

Figure 3.— Pagttrias insignia (Sausimre) Benedict ^Petrocheirus xnsignis^ vol. x, p SIS. 

Figure 4 —Colcinus sukatus Edw. Photog. from life. Natural size. 

Figure 5.— AnoUs principalis (L). Dorsal view of head and neck of a Bermuda speci¬ 
men. Photog. from nature, x 3. 

Figures 6a, b — Holothutia Rathbuni Lamp. Photog. of two living specimens 
Figure 7.—The same. Tentacles expanded. Drawn from life, x 1}, 

Plate TI. 

Figure 1.— Cyclois Bairdii Stimp. Photog. from life, x 1J. 

Figure 2.—The same. Front view. Photog. from life. About natural size. 

Figure 8.— Ophiakpis paucispina M. and Tr. See vol. x, p. 685. Enlarged. 

Figures 4a, 46.— Doldbrifsra virtns V., sp. nov. Dorsal and ventral sides of the shell. 
Photog. from nature. Natural size. 

Figures 5a, 66.—The same. Shell of another specimen. Dorsal and ventral aides. 
Natural size. 

Figures 6a, eb.—DolatoH/sra aseifera, Shell, dorsal and ventral sides. Photog from 
nature. Natural sizp. 


Plate III. 

Figure l.—Lamellidoris miniaia V., sp. nov. Typo. From life, x 3. 

Figure 2.-~Dolab)ifera ascifera. Dorsal side. From life. f. 

Figure 8 .—Teihys (Aplysia) dactylomela Rang. Dorsal side. Photog. from living 
specimen. 

Figure i.—Tethys ( Aplysia) tarda V., sp. nov. Type. From life. Natural size. 
Figure 4a.—The same. 8heli. Dorsal side. f. 

Figure 46.—The same. Shell. Ventral side. |. 

Figure 6.— Tethys (Aplysia,) morio V., sp. nov. Type, From life. J. 

Figure 6a.—The same. Shell. Dorsal side. f. 

Figure S.- r Runcina inesnspietta V M sp. nov. Type. Dorsal side. From life x 16. 

Plate IV. 

Figure 1 .—Elysia flaw V., sp nov. Type. Dorsal side From life, x 2*. 

Figure S.—Elysia picta V., sp nov. Type. Two specimens. From life, x 2f 
Figure 8 .—Elysia papiUosa V., sp. nov. Type. Side view. From life. x3J. 
Figure t,—Elysia subomata Ver., sp. nov. Type. From nature, x If. 

Figure Elysia ornata (Swain) Ver, Dorsal view, with side-daps expanded. From 

life. f natural sue. 

Figure 6.— PaceUna OasUngti V,, sp. nov. Type. From life. 

Figure 7 .~~~Lam*llidoris t oHvacsa Ver, Dorsal view. From life, x 3. 

Figures 8a, b.-LametUdoris laclsa V., sp. nov. Type, Dorsal and side views, x 8. 



A. E. Verrill—Additions to the Fauna of the Bermudas. 61 


Figure 9.— Lamcllidoria aureopunctnta V., sp. nov. Type. Side view. From life. 
x3. 

Figure 10.— Pleurobranchopaia nivcus V., sp. nov. Type. Side view. From life, 

x 1*. 

Figure 11.— Dolabrifera vircna V., Pp. nov. Type. Dorsal side. Photog. from a liv¬ 
ing specimen, jj. 

Figure 12.— Dolabrtfei'a attcijera. Dorsal Hide. Photog. from life. Natural size. 

Plate V. 

Figure I.— DiacoctUa cyclop* V , sp. nov Type. Drawn from life, x 2. 

Figure 2.— Trigonoporua microp* V. ( sp. nov. Type. Drawn from life, x 2. 

Figure 3.— Diacocclia binoculata V., Fp. nov. Type. Drawn from life, x 2. 

Figure 4.—The flame. Type. Drawn from life, x 2. 

Figure 6 — Paeudocero# bicolor V., up. nov. Type. Drawn from life, x If. 

Figure 6,— Pacudoceros aweohncata V., sp. nov. Type. Drawn from lifo. x If 

Figure 7.— Tbyaanozodn gnseum V., sp. nov. Type. Drawn from life. Natural size 

Figure 8. —Leptoplana lactoalba Yer., vtir. tine (a V. Drawn from life, x 1$. 

Figure 9 — Thalaasema Baronii Greof. Photog. from a colored drawing from life. 
Natural size 

Figure \Q.-~Golfingia elongaia Ver., vol. x, p. 670. Type. Photog. from nature, x 2. 

Plate VI. 

Figure 1 — Lebrtmia Dance (D. A M.) Ver Side view. Photog. of a living speci¬ 
men 4- 

Figure 2.— Actinia melanaater V., sp. nov. Type. From lifo. Natural size. 

Figure 3.—The same. Photog. of a living specimen. 

Figure 4.— Ammonia elegans V , sp. uov. Typo. Specimen with the storaodicum 
protruded from the mouth, x 1$. ' 

Figure 6.— Phclha rufa Ver. From life. | 

Figure 0.— Atytasia tagetea (D. and M.) Andrea. Photograph from life of two specie 
mens attached to flouting mangrove leaves. Abont f natural size. 

Plate VII. 

Figure 3.— JEpicyatia oaculifsra (Lea.) Ver. Photog. from a living specimen. $. 

Figure 2.— Palythoa grandiflora Ver. Photog. of a living group in expansion. Nat¬ 
ural sice. 

Flats VIII. 

Figure 1.— Albunea oxyophthalma Miors. (See errata.) Photog. from a presorvod 
specimen, f. 

Figure 2.—- Clibanariw VerriUH Rath bin, 3901. Type. Photog. from nature. Loft 
side, x 1*. 

Figure 3.—The same. Another specimen. Dorsal, xlf 

Figure 4.— Cyamua foacicularie V M sp. nov. Type. Photog, from nature, x 4. 

Figure 6.— Fallacia protochona Bchmarda. Photog. from a living specimen. 

Figure 6.— Pectinaria regalia Vor., sp. nov. Type, with tube. Photog. from a pre¬ 
served specimen. Bide view. |. 

Figure 7.—The same. Another specimen, f. 

Figures 8, 9.— Catophragmua imbricates Sower by. Two specimens. Photog. from 
nature, x 2£. 
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PUTB IX. 

Figure 1 a.— Verructlla grandis V., sp. nov. Part of a terminal branch of the type. 
Front view, x 1$, 

Figure 16—Part of a large branch. Front view. Photog. from nature, x U. 
Figure 2.—The Bame, Part of one of the larger branches, aeon edgewise, x 1 
Figure 3.—Tlie same. Spiculea, valions forma. Camera drawings. xl70. 

Figure 4 a, b.—Eumcea (lira V., sp. nov. Type. Diatnl portions of two branches 
from one specimen. About } natural size. 

Figure 6.—The same specimen. Group of spicules of various kinds. From camera 
drawings, x 17. 

Figure 6 .—Ccnanthus natans V., sp. nov. Type. Side view From life. 4. 

Figure 7 .—Polycarpa multipkiala Ver. One of the gonads. Much enlarged See 
vol. x, p. 691. 

Figure 8 .—fipyela pai'hta (Stirap.), from the New England coast See vol. x, p 588. 
Gonads much enlarged. 

[All the figuros on the above plates arc from photographs and drawings by Mr. 
A. Hyatt Verrill ] 


ERRATA. 

Page 17, line 1. For Pericera subparallela , read Macroculoma subparatUlum Miers 
Page 18, line 8 from bottom. For Albunea oxycephala , read Albuneu oxynphthalma 
MierB. 

Page 36, line 21. For Blaumena , read BUiunerta. 

Page 36, line 22. The undetermined heliooid shell may be Hdmna lucida (Drap ) of 
southern Europe. 



Ill# —Variations and Nomenclature of Bermudian, West 
Indian and Brazilian Reef Corals, with notes on various 
Injki-Pacific Corals. 

By A. E. Vkrrill. 

The following observations on a few of the common reef corals of 
the West Indian fauna are some of the results of my studies of the 
reef corals continued during the past forty years. During this 
period I have examined nearly all of the important collections of 
corals in the United States, including the types of Dana and others.* 
I have also had opportunities to study, in life, and to collect large 
series of several of the species here discussed. 

The nomenclature of many of the corals is still unsettled. This is 
due largely to the natural difficulties of the subject. Perhaps there 
is no other group in which it is more difficult to determine the truo 
characters of the genera and species and the actual limits of their 
variations. These difficulties cannot be overcome except by long 
and careful studies of large series of specimens of all ages and forms, 
grown under many diverse conditions. CJood series of but few 
species can be found in most museums, even at the present time. 
Formerly, when most of the species were first described, series of 
specimens were generally unknown, and most of {he species were 
described from a single specimen, 01 from very few, and these were 
often so beach-worn as to be nearly worthless for such a purpose. 

In addition to these natural difficulties, the early literature is very 
unsatisfaetory, for numerous species were often confounded under a 
single name, and a genus was often equivalent to one or several 
families, or even to the whole order. 

In subdividing the old groups, later writers did not always take 
sufficient pains to follow the ordinary rules of zoblogieal nomencla¬ 
ture, even in some cases when there could have been no reasonable 
doubt of the identity of the species and genera of the early writers. 

# Among the collections studied by me are those of the Museum of Compara¬ 
tive Zotilogy, which 1 labelled and catalogued many years ago; those of the U S. 
Nat. Museum, including most of Dana’s types; those of the Museum of Vale 
University, also including many types of Dana and others; those of the Ameri¬ 
can Museum, New York City; those of Professor Ward of Rochester, N, Y., 
now in the Field Columbian Museum of Chicago , of the Peabody Acad. Science, 
Salem, Mass.; of the Boston Society of Natural History, and many others. 
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The diagnoses of the Linnsaan species are vety poor and imperfect, 
and have led to much confusion. The longer descriptions of Pallas 
(1760) are excellent for that period. 

In this article I have treated many of those genera and species 
that are among the most confused, but have not attempted to discuss 
all such cases, even among West Indian corals. 

Mr. Vaughan (op. cit., 1901) has referred to the very poor charac¬ 
ter of the works of Duchassaing and Michelotti on the West Indian 
corals, which have led to much confusion and have very much 
retarded the elucidation of the synonymy. My own opinion of 
their works are entirely harmonious with Mr. Vaughan’s. Fortu¬ 
nately Mr. Vaughan has been able to study the types of these authors 
that are in the Museum of Turin, and therefore he has been able to 
rectify many of their mistakes. In such caseN I can but follow his 
determinations of their species, for I have not seen the types. J 
have, however, formerly studied a collection of corals sent to the 
Museum of Comparative ZoOlogy by Duchassaing, as examples of 
their species. But I found that in very many cases the specimens 
sent did not at all resemble the species described under the same 
names, and concluded that Mr. Duchassaing himself was unable to 
identify their species 

Mr. Vaughan has also recently studied some of the types of 
Ehrenberg and of Edwards and Haime, and has thus been able to 
correct several errors. 

That the nomenclature adopted by Dana, Edwards and Haime, and 
other standard authors is not in accordance with the strict rules of 
priority in zoological nomenclature, has been well known to me and 
others for many years.* Personally, however, I should have preferred 
to have left the current names undisturbed, considering that long 
usage gives sanction to many slight irregularities of this kind, in the 
earlier writings, and I have hitherto avoided making many changes 
in current names for such strictly technical reasons. 

* I do not share the opinion expressed by Mr. Vaughan (op. oit., p. 4) that 
M.-Edw, and Haime were influenced by unworthy motives, or autocratic ideas. 
Nor would I accuse them of changing names “ arbitrarily” or “through ignor¬ 
ance.” They did not hold precisely the same views of the rules of nomenclature 
that Mr. Vaughan follows, hut they were in accord with the best usage of their 
period and country. Their great works are monuments of long, laborious, and 
faithful study, continued for over twelve years, and embracing all known corals. 
That they made a few mistakes is natural. We are all liable to do that. No 
one is infallible. I find it necessary to change 12 out of the 28 names of corals 
iu Mr. Vaughan’s revised list, p. 8. 
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But several recent writers, especially Mr. Gregory and Mr. 
Vaughan, have seen fit to make several radical innovations of this 
kind, changing the long current names of various genoia and species 
to make them comply with more rigid modern mien of priority. 

In a number of cases, however, they have been unfortunate in 
choosing or adopting the new names, so that their nomenclature has, 
in such instances, no more permanent foundations than the older ones 
they displaced, as will be shown later 

Therefore, 1 have thought it desiiahle to look more deeply into 
this subject, and to go as nearly as possible to the root of the matter, 
and so have made several necessary changes that otherwise I should 
have chosen to have left untouched. 

The changes in the application of the names ina , Ft wan- 

dra % Manirimt, Madrepora, Acro/mnt, Favite*, etc., are among the 
more notable instances of this kind. However, if they must be made, 
the sooner the better. 


MADREPORARIA. 

Family Mttandridee V<*r., nom uov 

M(ran<trvni<1cB Verrill, Comm Essex lust., v, p 82, lHOfl 

This family is intended to include all those meandriniform genera 
in which the zooids remain more or less united in series, and when 
living do not in expansion raise the disk above the calicinal walls or 
collines, and the astreiform corals that increase by fission. 

The coral may have the calicinal centers scarcely distinct, along 
the bottom of more or less elongated calicinal grooves, and the tenta¬ 
cles not in circles around the mouths (subfamily Jfoftndrinw). Or 
they may be perfectly distinct and marked by the radiating arrange¬ 
ment of the septa, as well as by the aggregations of the columella, 
and the tentacles forming circles, (IrachyphytlinWy Farit inw) 

The septa are rather finely dentate or serrulate and have a palifonn 
lobe, with an emargination above it which marks the situation of the 
tentacles and border of the disk. The increase is chiefly by contin¬ 
uous incomplete fission, but in many cases exotliecal budding also 
occurs (see pp AH, 71). Most of the corals in this family are massive 
and some grow to great size. Nearly all are tropical reef-builders. 
The new name of the family is due to the neoessary transfer of the 
name Mmandrina to the family JEusm Wider, (see p. 00, note). 

T*ami. Cohn. Acad , Vol. XI. 6 Octobke, 1001. 
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Subfamily Moandrinm Ver., nom. nov. 

M»andriform corals with indistinct calicinal centers and confluent 
soOids. Tentacles mostly in parallel rows. 

Meeandra Oken (emended.) Type, M. labynnthiformis (L.). “ Brain Corals.’* 

Mycedium (par#) Browne, Civil and Nat. Hist. Jamaica, 1756; ed. 2, 1789, 
(non Oken). 

Meeandra (pars) Oken, Lelirb. Naturg., p. 70, 1815. 

Meandrina (pars) Lain., ii, p. 244, 1816, (not of 1801.) 

Meeandra (pars) + Manicina (pars) Khrouberg, Corail Both. Meeree, pp. 99, 
101, 1884, 

Meandrina + Manicina (pars) Dana, ZoOpb. Expl Exp., 1840. 

Mceandrina f Cmloria -f Manicina 4- Diplona 4- lAptoria ( pars) Edw and Haime, 
Hist. Nat. Corall., h, pp. 888-401, 1857 

Platygyra + Diplaria + Municinn Vaughan, Fossil Corals of Curacao, etc, 
Samral. Geol Keichs-Mus., Leiden, rter. 2, ii, i, pp. 45, 48, 1901. 

A study of large series of various species of the above so-called 
genera, during many years, has convinced me that they should all be 
reunited into one genus, which would thus correspond more nearly 
with the genus Meandrina Lam. (1810) and to Meandrina of Dana 
4 * Manicina , pars. 

If it be necessary to restrict Meandrina* (Lam., 1801) to the type 
meandrite* {\j.) pectinaia Lam., as claimed by Vaughhn and others, 
the next generic name, in order of publication, would be Mwandra 
of Oken, 1815, in which the first species (areola= Manicina areolata , 
authors), as well as the second and fourth, belongs to this group. 
Ehrcnberg, also, definitely adopted this name nearly in the sense 
used here. Vaughan arbitrarily chooses to assume that M \ mean - 
drites should be considered the type of Meeandra, and therefore 
places that name as a synonym of Meandrina . This is not logical 
and is contrary to his method of reasoning in other similar cases 
{e. g. Favites Link, on p. 22). 

# In establishing the genus Meandrina in 1801 (Syet An., p. 872) Lamarck 
named but one species, M. pecUmtazxMadrepora meandrite* L.; Ellis and Sol., 
which may properly be the type, though he added many other species in 1810. 
M.-Edw. and Haims referred to these facts (Corall., ii, p, 889), bnt preferred to 
take for the type M. flloyrana, on the ground that denticulated septa was given 
by Lamarck (1801) as a character of the genus. 

It is certainly a legitimate question for doubt, whether the characters given to 
a genus are not of more importance than the particular species cited as an 
example by the older writers, who did not usually give them as “ types” in the 
modem sense. 
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As a matter of fact, one of the meandrites group was included 
by Oken in this genus by mere accident, it being erroneously referred 
to as a variety of a true Mmm dr a (M. labyri nt hi form is (L.) = 
Diploria ), while the four other species are of the Diploria and 
Cwloria groups. Moreover, he founded, in the same work, a new 
genus (Pectinia) for the meandrites group. This of itself would 
show that he did not intend to include meandritts in Mm in dr a. The 
fact that a copied figuie of meandrites was given, as an example, 
has no special significance in this case, lor the publisher of such 
general works, rather than the author, is in many cases responsible 
for the selection of the illustrations, which, as is well known, are 
often misleading. 

It would he far more consistent and correct to take either the first 
species (M. areola^areolata), or else the second species mentioned, 
for the type of Mmandra. Meandrites had already been eliminated 
by Lamarck, as Vaughan himself admits, when he named it as the 
type of Meandrma , in IHOI. But Ehnnbeig (IHU), in adopting 
the genus Mmandra , used it in nearly the sense now pioposed, 
though he eliminated Oken’s first species, referring it erroneously 
to his new r genus Manicma, which, as understood by him, included 
Plemgyra and also Colpophyllia E. and II. (See note, p 8 . 5 .) 
Platyyyra was used by Ehrenberg as a subgenus of Mmandra. It 
included Cwtoria, Diploria , and Leptoria E. and 11., or the whole 
of his Mmandra except Dmdrogyra . Therefore if is a synonym of 
Mman dr a proper. 

These eliminations of two of Oken’s species clearly leave, as the 
real available type, M. labyrinthiformis (\Ann e) Diploria cerebri - 
formis E and H., which is car. a. of Oken’s second species There¬ 
fore, should others still prefer to consider the latter the type of a 
special genus, on account of its usually double ridges, it should be 
called Mmandra labyrinthiformis (L.) Oken, but for those who do not 
thus restrict the LiwuBan name it should be Mmandra implicata 
(Ellis and Sol.), or else M. ctrebriformie. The forms Stokesi (E. 
and H.) and geographica Whitf., are mere growth-variations in the 
forms of the ridges and grooves. 

The characters that have been used by authors to separate 
Mmandrina E. and &., Diploria , Cosloria , and Manicina are due 
only to slightly different modes of growth. These several forms do 
not show any structural differences, such as should characterise 
genera. Young examples of Diploria can scarcely be distinguished 
from Manicina, of similar age, even by the forms of the grooves 
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and ridges. Many large specimens of typical Diploria have both 
single aud double ridges on their different parts, or even side by side, 
and the same is true of Manieina. The calieles may form long 
series, more or less winding, or they may be short, or even circum¬ 
scribed, equally in Diploria , Coeloria , and Ma><mdrina E. and H., 
and these variations are often seen on a single specimen of either 
group. They all form radial infoldings or collines at the margins, 
when young. Resorption of parts of the collines ih frequent. 

In Diploria and Manieina E. and H, and probably in the other 
groups, the ends or other parts of the growing ridges often expand 
and give rise to new zodids, and thus form new actinal grooves by 
extracalicinal budding. Therefore the intervening ridges in such 
cases are necessarily simple for a time. See pi. x, figs. l-n. 

The genuR Mveandru, as restricted above, would include the fol¬ 
lowing four common West Indian species, two of which are found 
at the Bermudas.* 

Besides these there are two or three other rare West Indian 
species that are not well known. One of these ( M. va? ia) f winch was 
described by Dana as Astrcra varia 9 is remarkable for having a large 
part of its surface covered with circumscribed polygonal calieles like 
those of Goniastrma , to which genus it has usually been referred. 

But simple or multiple circumscribed calieles alsooecui, more or 
less frequently, in all the other species, and they are often due to 
extracalicinal budding and subsequent division. There is a large 
specimen of M\ clioosa in the Museum of Yale University which 
has a large part of its surface covered with simple angular calieles, 
while in other parts they are long and meandriniform, as usual. The 
same is true of some of the East Indian species of the GWor*7/-group. 

In the Indo-Pacific region, including the Red Sea,f there are a 
considerable number of nominal species of Momndra , most of which 
have been referred to Coeloria and Leptoria. 

* Nelson (Trans. Geol. 800 . London, v, p. 112) records the occurrence of M. 
areolata as a fossil in the older beach rock. Probably his specimens are the 
same that Mr. Vaughan has recently identified as Afycetophyltia Lamarckana 
(in coll. Geol. Hoc.). Neither of these upecies has been found living at the 
Bermudas, but the older “ beach rook ” there contains also several West Indian 
shells that no longer exist in the Bermudas, indicating a period of warmer 
climate than at present. This rock may be post-glacial in age. It 1 b overlaid 
by several forest or red-clay beds with much seolian limestone interstratified. 

f See Klunslnger, C. B., Die KoraUthiere des Rothen Meeres. Msdreporaria. 
Berlin, 1879. In this excellent work there are good descriptions and photo¬ 
graphic figures of five species and four varieties of Coeloria and of one species 
of Leptoria. 
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Among those of the section Voeloria are the following: 

Jf. dwdalca (Ellis). E. Indies. 

M. dcedalina (!).). — Astr tea deform is, pars, Dana, (non Lam.) 
Fiji Is. 

M\ spongiosa (Dana). West Indies (?). PI. xii, fig. 3. 

M. pachychila^Ur.^ C. labyrinthiformis E. & II., non Linn6. 
lameltina (Ehr., p. 09 ) + M. leptochila, Ehr.,= C. Bottai and 
C. Forsktvlatw E. and II. = V. Arabic a Klz. Red Sea. 

3f. laticollis K. and H., (Corail., ii, p. 415, pi. 1)4, fig. 4, as C(rloria). 

M. Sinensis (K. and II., Coral 1., ii, p. 410, as Coetoria). China. 

M. stricta (K. and II., op. cit., p. 417). E. Indies. 

M\ astr triform is (E. and H , op. cit., p. 417). Red Sea. 

M. Esperi (E. and II., op. cit., p. 417). Red Sea. 

Jf. leptotioha (Klz., as Cwloria ). Red Sea. 

M. lara Yer., sp. nov. This lias broad, distant, and very thin 
septa, with the edges sparingly and very irregularly toothed, and 
with the suiuinits broad and rounded or subtruncate. Walls very 
thin. Valleys deep, mostly sinuous. Columella but little developed. 
Depth of calicinal valleys, about 7 mm ; width about 5 to 8 mm . Kings* 
mills Islands. 

M. elegans , M. deltoides , M. Australiensis (all Rehb.), Australia. 

The following have been referred to leptoria by Edw. and Ilaime, 
on account of the somewhat lamellose columella :* 

M. gracilis (Dana). Fiji Is. ; M. tenuis (Dana). Tonga Is. 

The following are, apparently, more closely related to the typical 
West Indian species : 

J/. rustica (Dana). Wakes Island. 

M, valida (Dana). Locality unknown. 

3f. rndis Verrill = M. phrygia Dana, non Ellis and Sol. 
delicatula (Ortman, 1888). Samoa. 

The following species were referred to Diploria : — 

M. orassior (E. and IL, Corail., ii, p. 403). China Sea. 

M. spinulosa (E. and IL, op. cit., p. 404). China Sea. 

He proposes V. Acabica Klz. to include M. leptochila and M. la met Hu a Elir. 

•f 0» Fornkalana, O. Bottai, and C, subdevtata Edw. and Haime, as varieties. 

This shows that the Ked Sea species are quite as variable as the West Indian. 

However, it seems to me undesirable to give a new name (Arabica) to this 
revised and extended species. It would be better to extend the sense of M . 
lamellina (Ehr.) so as to include all these forms. 

# The structure of the columella is not essentially different in the two follow¬ 
ing spades (types examined) from that of typical Moutndra, especially that of 
iabyrinthifonnis when the bitter is poorly developed. It is not a continuous 
plate, but consists of small, irregular, Intel rupted lamina?. 
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Mmandra labyrinthiformi* (L.) V. Brain Stone, Brain Coral. 

Madrepora labyrinthiformi* (part) Linn#, Syst. Nat., ed. x, p. <94, 1758. 

Madrepora meandrttes, var. y, Pallas, Elenoh. Zoopb., p. 292, 298, 1786. 

Madrepora implicate, Ellis and Solaudwr, p. 164, 1786. Gmelin, op. oit., p. 
8768. 

Madrcpora labljrt u thiformi* Esper, Pfl&uzenth., p. 74, pi iii, 1789. 

Mrmndra me and rites (pars), including as var. n, labyrinthifonni* (Linn#), 
Oken, T^ehrb Naturg Zottl., i, p. 70, 1815. 

Meandrina ctrebriformis Lamarck, HiBt. Nat. Anim. «. Vert., p 246, 1816, 

Mceandra (Platygyra) ccrcbriformts , vars. a and 5, Ehreuberg, Corail. Rothen 
Meores, Abhandl. Kgl. Akad. Wins, fieri, p. 824 1100), 1H84 

Meandrina cerebriformis t p. 268, pi. xiv, ftg 2 ; + Menndrina trnnenta, p. 264, 
pi. xiv, figs. 1, la, Dana, Zobph. U. States Expl. Exped , 1846. 

Diploria cerebrlformis Milne-Edwards and Haime, Compt. rend., xxvii, p 498, 
1848. 

Diploria cerebri form is , 4- Diploria Stakcsi, pi. D4, fig. 8,-4 Diploria (rune at a 
Milne-Kdwards and Haime, Hist Nat. Corail., h, pp 402, 408, 405, 1857. 

? Mceandrtna labyrinthijormis Pourtalee, Florida Reefs, Corals, pi ix, figs. 10-12, 
1880. 

Diploria cercbriformis Pourtalfes, 111, Cat, Mns Comp. Zodl , No. iv, Mem ii, 
p. 75, 1871; Verrill, these Trans., x, p. 552, 1900. 

Diploria geographica Whitfield, Bull. Amer. Mus., N. York, xiv, p 228, pi. 
xxxiii, xxxiv, 1901. (Types examined.) 

Diploria labyrinthiformis Vaughan, Samml. Geol. Reichs-Mus., li, p. 45, 
1901 ( non Cceloria labyrin thifonnis Edw. and Haime). 

Pjjite X. Figtoucs 1 -8. 

This species can usually be distinguished from the allied forms by 
the generally double ridges between the actinal grooves and by the 
presence on these ridges of a more or less wide intermural furrow, 
but the furiow may be lacking or obsolete, and the wall may bo 
simple and solid on parts of many specimens. 

While living, the color of the soft parts is usually dull orange- 
yellow, but it varies from light ocher-yellow to brownish orange. 
The structure and appearance of the tentacles, mouth, and disk are 
like those of M, cerebrum and M. clieosa. 

This is the most abundant of the reef-corals at the Bermudas. 
When it grows under very favorable conditions it forms large, 
evenly hemispherical or dome-shaped masses, which are sometimes 
5 or 6 feet in diameter, aud nearly as high. Perfect specimens of 
this form, from 8 inches to 2 feet in diameter, are much sought after 
by collectors, and are, therefore, common in museums. Much larger 
numbers of specimens on the reefs take on irregular, broad, thick 
encrusting forms, due to less favorable conditions, injuries, and 
especially to crowding and coalescence. 
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A very extensive series of this species was collected, in Inuh and 
inoi, in order to study its variations. Over aoo specimens of all 
sizes from less than half an inch up to over five feet in diameter 
were studied hv me. 

The variations are very great in several directions : —as in the 
modes of growth ; breadth and depth of the actinal grooves ; and 
especially in the breadth of the intervening ridges and of the inter¬ 
mural or exotheeal groove at their summits. The length, direction, 
and arrangement of the grooves and ridges vary in every possible 
way, often presenting the most diverse arrangements on different 
parts of a single large specimen, especially if it has grown in a more 
or less crowded or restricted position. 

These common variations include those forms that have been 
named Diplotia Stoke&i Kdw. and Ifaime, but which differ in no 
way from the typical forms, except in having unusually wide ridges, 
surmounted by a deep intermura! groove, which often expands, 
especially at the end of a ridge, to the breadth of 10 to I5 mm . 

Extracalicinal budding frequently occurs in these wide intermural 
grooves. In life, many of these grooves show a distinct month, or 
a series of mouths, with rows of tentacles, before any marked 
changes occur in the underlying coral. But soon the bottom of the 
groove receives deposits of columellar tissues, and then paliforrn 
lobes and septa rapidly appear. Thus after a short period of growth, 
these grooves become true actinal grooves formed over the exotheeal 
tissues of the walls, by true budding. They often become as deep 
and well formed as the other furrows before they break through, at 
one or more places, and thus become connected with the older 
grooves. Some of them, both long series and single calicles, may 
remain isolated for a long time in some specimens. 

As a matter of course, actinal grooves formed in this way must be 
separated for some time by simple walls only. This accounts for 
many of the oases where simple ridges are found mixed with double 
ones on the same specimen (pi. x, fig. 1). A single ridge may also, 
on this account, be double for a part of its length and single in other 
parts, or it may divide into two simple ones, in certain places.* 

# Probably some of the confusion in respect to tbo synonymy of this species 
is due to the fact that this mode of growth has not been recognised by authors, 
and therefore specimens of this species with simple ridges have been referred to 
different species and to a different genus (Mmandrina), tat such specimen* have 
all the characters of Mmandrina, as contrasted with Dipfovia. (Bee p, 67.) 

It is not improbable that the figures of M. labyrinihiformis Ponrtal&s (op. cit., 
Florida Beefs, pi. ix. figs. 10-13, 1800) ware drawn from a specimen of this kind 
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This mode of increase, by exothecal budding, seems to occur most 
freely in young specimens 2 to 8 inches in diameter, though not 
exclusively so. In such specimens the ridges are often all or nearly 
ail broad and deeply grooved, or just ready to divide (plate x, figure 
3). Others, scarcely larger, may be found in which all or nearly all 
the ridges are narrow and single, without grooves, the divisions 
having already taken place (pi. x, fig. 2). Specimens in both these 
stages, and in various intermediate conditions, were collected hy me 
in Bermuda, both in I89h and 1901. 

The stage in which broad and deeply grooved ridges occur has 
been named as a distinct species ( Dipforia Stokesi) by Edwards 
and Haime. Home later writers have called it a “young stage”; 
others have called it a variety. It appears, from the facts just 
stated, that is is only a phase of growth, wdiich may occur at various 
stages of development. M. trvncata Dana seems to have been based 
on a phase following the division of the ridges and before the new 
grooves had developed on their summits. Such specimens are not 
rare. See pi. x, fig. 2. 

Large specimens occur in which one part will show the Stokesi 
arrangement, while another part w ill be of the typical form ; and 
still other parts will present simple or nearly simple solid ridges of 
the truncata phase. See pi. x, fig. 1. 

Many oblong spoeiraens show, especially on the sides, many long 
and nearly parallel, subradial, or nearly transverse ridges and 
grooves, while on other pans they present the ordinary convoluted 
arrangement. 

The gyri are often in places more or less angular or zigzag, especi¬ 
ally on the median or more crowded portions, thus showing that the 
form recently described and figured by Whitfield as D. geographical 
is only a form of growth, not of varietal value. 

Many of the larger hemispherical and oblong examples consist of 
two, three, or more originally separate masses that have come in 
oontact by growth and crowding, and have then grafted them¬ 
selves together completely. The planes of union are usually shown 
only by a thin line of epithecal tissue. Some of these double speci¬ 
mens are as evenly an d regularly hemispherical as the simple ones. 

and not from U. cerebrum , as Vaughan supposed. The types fmm which the 
original plates of that Report were drawn were not separately preserved nor in 
any way indicated by labels. While I had charge of the coral-collections of the 
Mas. of Comp. Zo&ogy (1860-1864), I tried in vain to identify the specimens 
thst bad previously been figured on those plates, which were then unpublished. 
Therefore any question of synonymy must be settled by tbe plates themselves. 
Fortunately thqy are very acourate. 

* Bull. Amer. Hus., xiv, p. 228, 1901. 
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The characters of the septa and costa? are also variable, though 
more reliable than the form of the ridges. The septa are not very 
crowded, though more so than in M. cerebrum. Smaller, thin ones 
alternate with the larger and usually extend down below the pali- 
form lobe. The larger septa are rather broad, generally with the 
inner edge perpendicular, and often sometimes broader above, 
usually with the summit broadly rounded and continued into promi¬ 
nent costa* which have rather regular conical or spiuiform serrations 
on their edges. The paliform lobe is generally well developed and 
roughly serrulate; the inner edge of the septa bears numerous, small, 
dose, irregular, elongated teeth, many of which arc rough or forked 
at the tip ; those toward the summit are longer, directed strongly 
obliquely upward and frequently incurved ; those on the rounded 
summit are usually more regular and divergent. The sides of the 
larger septa are covered with rather few and scattered conical 
grains,—much fewer and smaller than in M cerebrum. 

The columella is variable, hut usually well developed, composed of 
curled lamellose processes, and thickened at the centers. Some¬ 
times it is larger and nearly solid or subvesieular. 

In transverse section the walls vary in breadth, but are usually 
thick and solid. In those specimens that have thin and simple walls 
at the surface, a section made au inch or so from the surface usually 
shows most of the walls as thick as usual (about a to The 

septa in sectiou are thin and sparingly spinulose laterally, quite unlike 
those of M. cerebrum in similar sections. 

The aotinal grooves vary considerably in breadth and depth, bitt 
they are always decidedly narrower and shallower than those of 
typical M. cerebrum , and have ft more square-cut appearance. The 
breadth from wall to wall, at top, is generally 5 to lo n,m ; of the 
open valley, septal edge to septal edge, 4 to depth, mostly 4 to 
6 mm . Number of septa to a centimeter, usually 14 to 16. One 
variety ( compacta ) has unusually shallow and narrow valleys 
wide), with orowded septa. 

This species is the largest and most important of the Bermu¬ 
dian reef corals. It occurs abundantly on the inner reefs of 
Great Sound, Castle Harbor, etc., often close to the shores and in 
water only two feet deep at low-tide, and mostly in less than twenty 
feet. It is still more abundant on the outer reefs. It does not occur 
iti Harrington Sound, probably owing to a slightly diminished salin¬ 
ity of the water, due to its nearly land-looked condition. It may 
form masses 6 to 8 feet in diameter and height. 

It is found on the Florida reefs and throughout the West Indies. 
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Xasandra cerebrum (Klli» and Sol.) V. Brain Coral. Brain Stone. 

Mudrepura cerebrum Ellis and Sol., Nat. Hist. Zofiph., p. 168, 1788. Ginelin, 
in Unn4, Syst Nat., ed. xiii, vi, p. 8768, 1788. 

Madrepora labyrinlhica Ellis and Boland or, Nat. Hist. Zollph., p. 160, pi. xlvi, 
figs. 8, 4, 1788 (not of Pallas, which is M. meandnfes Liun6, ed. x.) 

Meandrina labyrinthica (pars) Lamarck, Hist. Nat Auim. sana Vert., ii, p 
246, 1816 (non Mad. labyrinth iea Pallaal. 

Meandrina sinuosa. LeSuetir, Mem. Mns. d’Hist. Nat. Palis, vi, p 27H, pi, xv, 
fig. 4, and t varieties viridin , p. 270, pi. xv, fig. 5; f appressa. p. 280. pi. 
xv, fig. 6; f rubra, p. 280, pi. xv, fig. 7; tmnenln, p. 280, pi. xv, fig. 8, 1820 
(won Madrepota sinuosa Ell. and Sol, — Murno or lsophyllia; ner Meandrina 
sinuosa Quoy and Gaimard). 

ft Meandrina dedalea Les., op eit., p. 281, pi. x\i, fig. 0, 1820. 

M. labyrinthica Les., op. oit., pi. xvi, fig. 10, 1820, 

Meandrina labyrinthica Lamnnroux, Exp. Metli. Gen. Polyp , p. 54, pi. xlvi, 
figs. 8, 4 (reprint from plAte of Ellis and Bolander), 1821 (won Pallas). 

Mcvandra (Platyyynt) labyrinthica (pars) Ehrenberg, Cor. Hothen Meeres, 
Abh. k. Akad. Wins. Berl. for 1832, p. 828 [99], 1834. (IiMdndes 5 species, 
mostly of Cceloria , t. Vaughan, from types.) 

Meandrina labyrinthica , p. 256, pi. xiv, fig. 1 ; + )f. striyosa , p. 257, pi xlv, 
fig. 4«, Dana, Zoopli. U. States Expl. Exp., 1840. 

Mceandrina hetti'oyyra , p. 892;+ M. mnuosissima :+ M. serrate , p. 893 ; + M, 
crassa, p. 894, + Cortona striyosa, p. 418, Milno-Edwards and Haime, Hist. 
Nat. Corall., t. ii, 1857 (teste Vaughan, from types). See also M. sinuosa 
Lee. and varieties, described on p. 389, foot note. 

Lejdoria fragilis Duchassaing and Miohelotti, Mem. Corall. Ant., p. 851, 1861 
(teste Vaughan, from type). 

Mceandrina striyosa Pourtal&e, Flor. Beefs, Corals, Mem. Mns. Comp. ZoOl., vii, 
pi. ix, figs. 6-9. 1880. 

Mceandrina striyosa , pp. 10, 92 ; + M. sinuostssima, pp. 10, 91 ;+Af. labyrin - 
thirn, pp. 10, 12, 91 \ + f M. sinuom, p. 12, Quelch, Beef Corals, Cball. Exp., 
vol. xvi, 1886. 

Mceandrina JUograna (pars) Gregory, op. cit., p. 265 (non Esper). 

Ftetygyra ciridis Vaughan, Samml. Geol. Reichs-Mus., ii, p, 51, 1901 (aftor 
var. viridis Lee.) 

Piatygyra sinuosa Vaughan, op. cit., p, 56, 1901. 

Mceandrina labyrinthiea Whitfield, Bull. Amer. Mus. Nat. Hist., N. York, 
xiv, p. 221, pi. xxxi, xxxii, 1901. (Abnormal, type studied.) 

Plats X. Figure 4. Plate XII. Figure 4, Plat* XIV. Figures 4, 5. 

This species usually forms evenly convex, thick, encrusting masses, 
or when well grown, large even hemispheres, sometimes a yard or 
more in diameter, with intricately convoluted gyti Its actinal 
grooves are usually wider and more open than in the preceding 
species, while the mural ridges are generally high, narrow, solid, 
and rather thin in sections, and they usually appear acute at the 
crest, owing partly to the fact that the septa are generally narrowed 
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toward the summit; but also because the wall itself is generally 
(but not always) reduced to a thin solid lamina, which, as seen from 
above, runs as a zigzag line from septum to septum. The larger 
septa usually alternate with small very thin ones, most of which do 
not extend half way to the paliform lobes, thus leaving wide inter- 
septal spaces below. The large septa are usually thin and rather 
narrow, with the inner edge rapidly sloping or nearly perpendicular 
to the well marked paliform lobe, so that the aetinal grooves are 
generally deep and often more than twice as wide as the ridges, the 
width decreasing gradually to the level of the paliform lobes. The 
summits of tin* septa are only slightly prominent above iho thin 
wall, and may be evenly but obtusely rounded, or they may have a 
gothic form, narrowing rather abruptly, giving a rather acute form 
to the ridges. Their inner edges are strongly and usually rather 
regularly serrulate, the teeth are often angular and sharp like saw r - 
teeth, but are frequently more elongated and uneven, some of them 
having minutely forked or lacerate tips; the teeth are directed 
obliquely upward, but are seldom incurved, as is so often the case 
in the preceding species. The paliform lobes are a little thickened 
and roughly serrulate on the sides and edges. The sides of the 
septa are almost always very roughly spnmlose or hispid, being 
thickly covered with small, acute, spiniform grains, much more 
numerous and conspicuous than in the allied species. This is usual!} 
a good diagnostic character, and is available even inf worn specimens 
for these lateral septal spinules are conspicuous on the thin septa in 
transverse sections. The columella varies considerably ; it is usually 
well developed and composed of numerous, small, thin, contorted 
lamina^, sharply spiuulose late)ally, ami united into a nearly continu 
ous but uneven series, with thickenings at irregular intervals. In 
some cases the columella is much less developed and composed of 
few lamina 1 . The gyri in large specimens are long and intricate!} 
convoluted in every direction, but in smaller examples they may be 
more or less radial, or parallel for long distances, especially on the 
sides. In some specimens, though rarely, short gyri occur, and in 
some instances isolated, round or elliptical, ^frmidike ealiclcs tnav 
be found, due to intermural budding, but these are much less com¬ 
mon than in labyrinthiformi» and clivoea. PI. xiv, fig. 4. Double 
mural ridges are rarely seen, but they sometimes occur, especially 
near the margins of the smaller specimens. 

Iu sections the coral is rather oellular ; the walls are relative thin 
and nearly solid, being seldom more than 1*5 to 2 mm thick, while the 
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septa are alternately thioker and thinner, and show numerous lateral 
spinules, as mentioned above. See pi. x, fig. 4. 

This species can usually be easily recognized by its evenly convex 
surface and the long convoluted simple, often gothic ridges, with 
the crest of the wall, thin, solid, and often in a zigzag line; by its 
rather open grooves, generally wider than the ridges, and usually 
showing rather open interseptal spaces and thin unequal septa ; and 
especially by the strongly spinulose lateral surfaces of the septa. 

The width and depth of the actinal grooves varies considerably, 
but is almost always greater than in labyrmthiformi*. The breadth 
from wall to wall is generally 8 to \4 mn \ rarely as little as 6 lmn ; open 
space between septal edges, near summit, mostly 6 to I0 mm ; depth of 
grooves mostly 6 to lO 1 "®, usually about 8 n,m . Number of septa to a 
centimeter, usually about 24 to 28, wljen the smaller ones are 
developed. 

The color of this species, in life, so far as observed by me at the 
Bermudas, is dull yellow, ochei-yellow, or brownish yellow. It 
appears not to have the orange-yellow color, so general in labyrinth - 
iformis . In the Bahamas it is more variable in oolor. 

I think it very improbable that all the various color*varieties, 
named by Lesueur from the color alone, pertain to this species. 
But in any case they cannot be determined from color alone, for the 
color of such corals is variable and uncertain. Therefore M. viridis 
of Lesueur rests on no valid characters. 

This species is not abundant in the Bermudas. It is sometimes, 
though rather rarely, found on the inner reefs, associated with the 
preceding species, but it occurs more commonly on the extreme 
outer reefs. Most of the larger specimens that I have seen were 
from the vicinity of the North Rocks, where it becomes one to two 
feet or more in diameter. It is common in the West Indies and on 
the Florida Reefs, where it grows to a large size. I have seen 
specimens over a yard across. 

At least two forms of simple ridged Mfrandrce occur on the outer 
reefs of the Bermudas. Whether they represent more than varieties 
of the above species may be doubtful, for no one has yet obtained a 
sufficiently large series of them for study. Those that I have seen 
appear to me to belong to two species, for they differ decidedly as 
to the form and denticulation of the septa and in other ways. The 
more common form seems to be the abundant West Indian and 
Florida species, named above. 

I am not prepared to admit that all the described West Indian 
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forma, referred to this species by Vaughan, really belong to one 
species. It is certain that too many species of this group have Wen 
admitted by Edw and Haiine; Duoh. and Michel.; and others. 
But Gregory has gone to the opposite extreme in uniting M , divosa 
zzfh>(/raua 9 etc., to this species, from which it differs very plainly. 
The latter does not occur at the Bermudas. 

Much diversity of opinion has prevailed as to the correct name for 
this species, as shown by the above synonymy. Apparently none of 
the names in use for members of this genus in works previous to 
Lesueur’s memoir are available, except M. cerebrum Ellis and Solan- 
der, which was evidently based on the most common form of this 
species. Their description, though brief, is characteristic, and they 
also give the vernacular name, u Brainstone,” which is still in use in 
the Bahamas and the Bermudas. But it was also undoubtedly 
included by Linnc, Fallas, Ellis and Solander, Ksper, and other 
writers of the 18th century under sexeral other names that now 
apply more strictly to different species. 

It appears to me that J/. sinuosa of Lesueur could he retained 
for this species, were it the first available name that clearly applies to 
it. Vaughan rejects it because lesueur referred doubtfully to the 
Madrepora sinuosa of Ellis atui Solander (probably from memory 
alone). But the latter belongs to a widely different genus, ami has 
no particular resemblance to this species, so that there can be no 
danger of confusion in this case. Lcsucur described his species 
under a different genus, as if it were ncw r . His erroneous and use¬ 
less synonym, given with doubt, should not invalidate his name. 

Moreover, Vaughan adopts I'iridis , the name of one of the color- 
varieties described by Lcsucur, for the species. There can be no 
certainty that this variety pertains to M. sinuosa , for Lesueur gave 
to it no characters except the green color. It is well known that the 
green color, so frequent in coral animals, is generally due to a para¬ 
sitic, unicellular, vegetable organism and it may occur in almost any 
species of reef corals, so that one could never be certain of the 
difference or identity of two allied corals having this color, even in 
the same locality, without studying the hard parts. On this account 
also, the name viridis should not he adopted for this species In 
this case the name viridis is not connected directly with any specific 
characters and therefore lias no claims for recognition. The same 
remark would apply to the other “varieties” of Lesueur. They are 
not recognizably characterized. The next distinctive name, not 
based on color, appears to be strigosa Dana, 1846. 
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I have seen the type of Dana’s strigosa and consider it this species 
from personal study of it. The figures published by Pourtal&s (op. 
cit., 1880) are excellent. 

Whitfield (op. cit, 1901*) has described and figured an interesting 
abnormal specimen of this species from the Bahamas, which lie 
thought a case of union between a CtenophyUia and Atimmbina. 
But the central part, which he called Ctenophyllhi , is not that' genus. 
It has serrate septa and is only a variation of this Mmandra , in 
which the ridges and valleys have become unusually wide, the latter 
varying from about 12 to 16 n,m . Similar cases are not rare. 

Xseandra clivoaa (Ellis and Sol.) Ver. 

Mad repo m clivoea Ellis and Solander, Nat. Hist. Zodph., p. 168, 1786, 

Madrepora ftlograna Bsp*r, Pflanzentb., p. 189, pi. xxii, fig*. 1, 2, 1789. 

Madrepow elivom Gmelin, Li»n6, Syst. Nat., ed. xfii, p. 8768, 1790. 

Meandrina flloyrana Lamarck, Hist. Nat. An. s. Vert., t. ii, p. 248, 1816. 

Mmndrina interru.pta , p. 258, pi. xiv, fig. 18; M. filograna, p. 262; M. 
nutmmom , pi. xiv, figs. 10, 30a; Dana, ZoCph. U. States Expl. Exp., 1846. 

Meandrina filograna; M. granditobata ; M. superjlcittUs Milne Edwards and 
Haime, Atm Scl. Nat., ser. ill, xi, pp. 280, 281, 286, 1849, (t, Vaughan). 

Mceandrina filograna ; M. granditobata; M . stipe rficialiM and J9. fmawmosa, 
p. 896, Milue-Edwards and Haime, Hist. Nat. Corail., ii, pp. 890, 891, 896, 
1857, (t. Vaughan from types). 

Mceandrina clivosa Verrill, Bull. Mus. Comp. ZoOl., i, No. 8, p. 48, 1864 ; Pro¬ 
ceed. Bost. Soe. Nat. Hist., x, p. 828,1865. 

Mceandrina superficial^; M. interrupts; M, granditoba; and Jf. filograna 
Duchassalng and Michelotti, Mem. Corail. Ant., p. 74, 1860, (t. Vaughan, 
from types). 

Mceandrina clivoea Pourtalta, 111. Cat. No. iv f Mem. Mus. Comp. Zottl., ii, p. 
74,1871, 

Mceandrina clivosa Pourtal&s, Florida Beefs, Corals, Mem. Mus. Comp. ZoCl., 
vii, No. 1, pi. ix, figs, 1-5, 1880. 

Mceandrina filograna (pare) Gregory, Quart. Jour. Geol. Boo. Lond., vol. U, 
p. 965, 1895. 

Piatygyra clivosa Vaughan, op. cit., p. 57, 1901. 

This species is easily distinguished by its narrow actinal grooves 
and generally wimple, solid ridges ; by the crowded septa, alternately 
larger and smaller, and not rising much above the wall; by the 
number of septa to a centimeter, which is 28 to 86, usually about 80; 
by the narrow, interrupted columella ; and by the nodose, gibbous, 
or lobulated character of the ooral, except when young. 

* Notice of s Bemarkable Cue of Combination between two different Genera 
of Living Corals, Boll. Amer. Mus., xiv, p. 82k I have recently examined this 
specimen, with Mr. Whitfield. 
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Gregory (op cit., 1895, p. *205) erroneously united thin and the 
preceding species. They are certainly clearly distinct. The name 
cfivosa has unquestionable claims to prioiity. 

This coral does not occur at the Bermudas, but it is very abundant 
and large on the Florida reefs and at the Bahamas, as well as farther 
south, throughout the West Indies, and at Colon. 

This species varies extensively in the length and form of the call- 
einal grooves. Usually they are long and very sinuous, but in many 
specimens part of them are, in certain parts, shorter and circum- 
scrihed, with some oval or angular astreifonn calicles, especially on 
the flat or depressed portions, between the nodules. 

Var. dispar V. nov. 

I have already alluded (p. uh) to a Florida specimen in the Vale 
Museum that has a large part of the flat basal mass covered with 
more or less short and circumscribed angular calicles, much like those 
of M. Agas&izn. But oil the nodules they nre long and sinuous as 
usual. Florida Reefs, coll. K. B. Hunt. 

Var. effUanata V. nov. Plate xi\, figure 2. 

When young this may form rather thin encrusting plates, often 
with their spreading, or even free and foliaceous edges somewhat 
resembling a Merulhia. In this condition the septa are more 
loosely arranged and obliquely inclined ; the collines become small, 
narrow, and sharply triangular, close to the edge, and the valleys 
become shallow and flat, most of them having short, rudimentary 
collines dividing them into two. Detached fragments of this form 
might easily be mistaken for a distinct species. 

Colon, Yale Museum, coll. F. H. Bradley. 

Xwandra v&ria (Dana) Ver. 

Astrma (Fi$$ic$Ua) varia Dana, Zooph, U. States Expl. Exp., p. 286, pi xn, 
tigs. 18a, 186, 18^6. 

Prionastrcra t varia Edw. and Haime, Hist. Nat. Corail., ii, p. 524, 1857 

Qontastraa varia VerriU, Bull. Mu«. Comp. Zo6l , i, p. 48, 1864. 

Of this rare species, supposed to be West Indian, I have seen only 
few specimens and have none at hand for figuring. Dana’s type I 
have not seen. He does not state where it was placed. However, 
Dana’s description and figures indicate that this is a Mmandra with 
mostly circumscribed, Goniastrma* like calicles, much as in the next, 
but with a more cellular structure. 

Meandrina spongiosa Dana is entirely unlike this species, to which 
Dana thought it might be united as a variety. 
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The type of the former is in the Museum of Yale University. It 
is one of the CWorio-group, with larger, open, mostly polygonal 
calidcs, rather few septa, and with a very cellular texture, as seen in 
sections. Its origin is very uncertain. I do not think it probable 
that it came from the West Indies, as Dana supposed. No recent 
collector has found It in American waters, so far as I know. See 
pi. xiv, fig. 3. 

Meeandra Ag&ssiseii (Edw and Haime) 

Astura reticularis Dana, Zooph . p 337, pi xn, fitftj 0-9r ( non Lam )-r/Viow 
a$trasat Agatmzxi Edw. and Haime, Hist. Corall , n, p 034, 1857 

Plate XIV. Figures 1, la 

This rare species when well grown forms compact, even, hemi¬ 
spherical masses, a foot or more in diameter. Such a mass, from the 
Bahamas, in the Museum of Yale University, is ten inches across and 
about six thick, A large part of the ealicles are simple, astrroiform, 
angular, often hexagonal or pentagonal, like those of a Gopiiastrmt, 
separated by narrow rather acute walls. But in many places, espe¬ 
cially toward the borders, they form more or less elongated, raft»an- 
driniform grooves, which often become branched and convoluted, as 
in typical Moeundra. Some of these aotmal grooves become one to 
two inches long (25 to 60 mrn ); 2.5 to4 mm wide; they are separated by 
regular ridges, similar to those of M, clivosa , but smaller and more 
regular. The imendriniforin grooves are often mixed with astr&iform 
ealicles, and all intermediate forms may occur on one specimen. 
The ridges are rather high, rounded or with a gothic profile, and 
have a simple, solid wall; they are about 2 to 3 ,nm wide. The septa are 
numerous, very thin, close, pretty regular, about 25-30 to a centime¬ 
ter, and they project but little above the wall. The edge is finely 
serrulate and there is a small but distinct paliform lobe. The 
columella is well developed, spongy, composed of small convoluted 
larain®, as in most other species of the genus. 

On those parts where most of the ealicles are simple and regular, 
they are mostly from 4 to 7 mm in diameter; double ones are from 
12-14“® long. 

This species has not been found at the Bermudas and probably 
not on the Florida Reefs, Most specimens that I have seen have 
been from the Bahamas, where it seems to be rare. It is generally 
mistaken for a Qoniastrwa, which it often closely resembles, but it 
is closely related to M. clivosa . 
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jKmndra nreolata (Linn4). 

Madrcpora areolata (para) Linn4, Syst., ed. x, p. 795, 1758. Pallas, Elenoh. 

.Zooph., p. 995, 1765; 1 Ellin and Sol, Nat. Hist, Zottphytes, p. 161, pi. 
xlvii, figs. 4, 5, 17§6. 

Madrcpora areola (pars) Liun4, Sya. Nat. ed, xii, p. 1274, 1767. Esper. 
Pfianz., i, pp. 76, 84, pi. v, figs. 1-4, young, worn; and Madrcpora mean- 
drtles (pars), pi. iv, figs. 1, 2, adult, 1788. 

Mcs'tndm areola Okon, Lehr. Natnrg., i, p. 70. 1815, 

Meandrina areolata Lain., Hist. Anim., ed. i, vol. ii, p. 247, 1816 (non Linn4, 
ed. x). ?Lainonroux, Expos. Method., p. 55, pi. xlvii, fig. 5,1821 (reprint of 
plate of Ellis and Sol.). 

Manicina hispida -f Manicina pixerupta + T Manicina manic a Khrenberg, Corall. 
Rothen Meeres, p. 886, 887 1102, 108] 1884 (non M. areolata , p. 108). 

Manicina areolata Dana, ZotVph. U. S. Expl Exp., p. 191, pi. ix, fig. 8, 1840 
Edw. and Hahne, Corall., ii, p. 897, 1857. Verrill, Bull Mas. Comp. Zodl., 
i, p 48, 1864. Ponrtalfes, Florida Beefs, Corals, Mem. Mns. Comp. Zo&l., 
▼ii, pi. v, figs. 1-22, pi. vi, figs 1-7, 1880. 

Mamcttm r dilatata + M. prcernpta + M. hispida Dana, Zottph. Expl. Exped., 
pp. 191-198, pi. ix, fig. 8, 1846. 

Manicina strigUis + M. hispida -f M. Danai + M. Valmciennesi Edw. and 
Halme, Hist. Corall., ii, pp 899-401. 1857. 

Plata XI. Figures 1, 2. Plate XII. Figures 1, 2, 8. 

This very common Florida and West Indian specie* does not 
occur at the Bermudas.* 

It varies greatly in form and in the height, breadth, and form of 
the actinal grooves and intervening ridges. These are generally 
more or less regular infoldiugs while the coral is young, but in large 
specimens they become forked and more or less convoluted, finally 
assuming, in old specimen's, the raeandriniforin arrangement. The 
actinal grooves are, however, always much wider, deeper, and more 
open than in either of the three preceding species. The septa are 
generally strongly granulated or subhispid on the sides and roughly 
denticulated on the edges, with a broad basal paliform lobe. It is 
pedicellate when young, but usually becomes free when old. 

Home of the nominal species, quoted in the synonymy, were 
based on beach-worn specimens, which look very unlike fresh ones. 

The name Madrepora areolata was first applied by Lmn6 (Syst., 
ed. i, p. 795, 1758) chiefly to the East Indian coral now generally 
known as TYnchyphyUia amarantum Edw. and Haime. Ehrenberg’s 
Mhnieim areolata was probably the same or a related species ( T. 

* The fossils mentioned by Nelson as belonging to this species were probably 
Mycetophytlia (see p. 68, note). 

Tsars. Cow*. A cud., Vol. XI. 0 


October, 1901. 
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Geoffroyi E. and II.). The former should be called Trachyphyllia 
amaranthutt* (Mfilh). 

Linne evidently had the East Indian species in view when he 
established the species M. areolata , for he quoted a' recognisable 
figure of it (Rumphius, Amb., 0, p. 244, pi. 87, fig. 1), and gave u O. 
Asiatico ” as its habitat. His diagnosis is so indefinite that it would 
apply to either species. This name should properly have been 
restricted to the East Indian coral, but in view of the whole history 
of the name, and especially in consequence of the early application 
of the name, amaranthue , by Mtilier, 1775, to the oriental species, 
the name areolata should continue to be used for the American corah 
Linnd, however, quoted Petiver, Pterigraphia Americana, ph xx, 
fig. 10, 1712, which undoubtedly refers to the American species. 
In the ed. xii, p* 1274, he arbitrarily changed the name to areola, 
keeping the same diagnosis, with slight changes. 

Pallas (1706, p. 275) added the American species to that of Lmn6, 
and quoted references to both in earlier books, though his diagnosis 
applies best to the East Indian species. 

Esper’s name (areola) was applied maitify to the West Indian 
species, which he figured. His additional figure on ph iv, figs. 1, 2, 
erroneously referred by him to meandrites , represents an old speci¬ 
men with more or less convoluted grooves, such as are of frequent 
occurrence in favorable situations. It is represented with wide 
grooves; serrulate septa ; and narrow subacute ridges, double in 
some places. 

Dana’s M\ dilatata was based on a figure iu Ellis and Solamler, ph 
xlvii, fig. 4. He apparently had no specimen. The figure is not 
determinable with certainty. It looks like a young Trachyjthyttia 
amaranthue . But it might have been made from a poor drawing 
of a beach-worn, young M. areolata . Hence I place M. dilatata 
here as a doubtful synonym. In either case the name is useless 
The most important variations in this species are those that are 
due to the number and closeness of the septa; the amount of 

* According to Bruggmaun (Abhand, naturwiee. Vereins, Bremen, 1878, 548) 
the name Madrtpora amaranthu$ was given to this coral by Ph. L. 8. Mttller in 
1775 (German ed. Iinn4, Syst, Nat., vi, ii, p. 882, which 1 have not teen), and 
he proposed to call It TraehyphyUia amarantu$. But it seems more desirable to 
followMatter's spatting and call it T. amaranthue (Mali.). “Sea amaranth’* 
was its ancient vernacular name. The specific name amarantum, as it was 
given by Dana, was based on a mistake in spelling. Rumphius catted It Amar¬ 
anthue sown*. 
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columella; and the solidity or vesicular character of the collines. 
Borne of these forms are, perhaps, worthy of varietal names : 

Var. htipida (Ehr. ) = Jf. ^nrasrupta Dana ( non Ehr.). 

The type of Dana’s M. privrnpta is in the Yale Museum. It is a 
variety of M. areofata , with the collines mostly solid, narrower than 
usual, and partly sinuous. Septa rather narrow, thickened at base, 
emarginate, hispid lateially, roughly serrulate ; columella largely 
developed, finely lamellose. The collines are thin and simple in 
some places, but double in others. The valleys are mostly broad 
and open, 12 to 2() mm wide, usually about 15 mm ; collines mostly 4 to 
6 mra wide. PI. xii, fig. 2, type of Dana. 

Florida Reefs. 

Var. confertifolia V., nov. 

PLATE XI FtGUHK 2. 

Form as usual. Collines generally wide, double, truncate or sul- 
cate, sometimes simple, rather compact. Septa numerous and 
crowded, alternately wider and narrower, about 11 to 12 wider ones 
to a centimeter, not very hispid laterally, finely and pretty regularly 
serrulate, usually wide and rounded distallv, and with a broad basal 
paliform lobe. External costa* numerous, pretty evenly spinulose. 
Columella usually well developed, spongy or finely lamellose. Cali- 
cinal valleys wide and open, mostly about 2() mtn wide, sometimes 
25 mm ; collines mostly 10 to 12 mni broad. 

Florida Reefs. Yale Museum. 

Var. laxifolia V , nov. 

Plats XII. Figure 1. 

Form as usual, but generally with lobulate margins. Valleys 
usually narrower than in the preceding variety, rather deep, often 
with perpendicular walls. Collines short at first, but branched and 
sinuous when older, mostly narrow, generally double, often becom¬ 
ing simple when older, usually with very cellular exotheca. Septa 
fewer than usual, and less crowded, about eight or nine wider ones 
to a centimeter, with small ones alternating, so openly placed that 
the interseptal spaces appear unusually wide and conspicuous, rather 
Wide and rounded distally, moderately hispid laterally, pretty evenly 
and sharply serrulate, but the large, rounded paliform lobe is often 
laoerate-toothed. Columella well developed, finely lamellose. Ex¬ 
terior cost® prominent, sublamellar, sharply serrulate. Valleys 
mostly 10 to 13 roln wide ; collines 5 to 32 nim wide. 

FloKda Reefs and St. Thomas. Yale Museum. 
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Var. columellaris V., nov. 

Form as usual. Septa numerous, crowded, much thickened toward 
the base and very strongly hispid laterally* edges roughly serrulate 
and lacerate. Columella highly developed, broad, trabecular or 
finely lamellose, the lamella? often largety coaleseent and rough on 
the surface. Valleys usually wide and open. Colhnes either single 
or double, often sulcate. This is near var. hispida (Ehr.), in the 
hispid character of the septa. 

Florida Reefs. Yale Museum, 

Var. angusta of Dana, p. 190, I have not seen. It may have 
been based on a young example of Jf. labyrinth if ormie. 

Mssandra conferta Ver 

Favia conferta Verrill, these Trans., vol. 1, p. 855, 1868 

Favia conferta ( pars) Vaughan, op. oit , pp 89, 40, 1001 

* Plate XIII. Figure 6 

Although this species has the aspect of a Favia , near F. fragum t 
when the calioles are mostly simple and elliptical, other specimens, 
and often even different parts of the same specimen, have more or 
less elongated, narrow cells or valleys, with several indistinct actinal 
centers, nearly as in M Agassizii and parts of M. clivosa . These 
short valleys &re often curved, or bent a little in sigmoid shape, 
but are not sinuous. They are then separated by small, narrow, 
solid colllnes. 

It is evidently closely related to Jf. varia % but has much narrower 
calicles and valleys, and still more of the valleys are circumscribed. 
The septa are thinner and more numerous, rather regularly serrulate. 

Brasil, at Pernambuco, Bahia, the Abrolhos Reefs, etc. Yale 
Mus., coll. Ilartt; Rathbun. 

Vaughan (op. cit., 1901) thinks that this species is not distinct 
from Favia gravida Ver, It seems that they must be referred to 
distinct genera. {See p. 91.) I have figured one of the types. 

Subfamily Trachyphyllinie Ver , nov. 

Mswmdriform corals that have distinct calicinal centers and radial* 
iug septa. (Sec p. 65.) 

Xaniclaa versus Oolpophyllia. Type Jf. gyrom Ehr. 

ppdaeteria (provisional name) Ehr., p. 101,1884. 

If we consider M. areolata (L.) as congeneric with tifaeandra, as 
above explained (p. 67), the name Manicina must either be dropped 
altogether for a genus, or else applied to some other type. By the 
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process of elimination, the last subdivision of Manicina Ehr. to 
receive a name was the group named Gyrosmilia in 1861. This was 
based on M. interrupta , the second species under Manicina in 
Ehrenberg’s list,* pp. 101-108. 

But Gyrosmilia is generally regarded as inseparable from Plerogyra 
E. and H., 1848 ( Euphyllia, pars , Dana, 1846). It is doubtful 
whether Plerogyra can be kept as a genus distinct from EuphylHa , 
from which it differs chiefly in the loose union of the walls. 

On p. 102, under M. gyrosa, Ehrenberg states that gyrosa docH 
not agree with the generic characters, and proposes for it a provi¬ 
sional generic name (Podasteria). This might take the place of 
Colpophyllia\ according to strict rules of priority, but he gives no 
definition of the generic characters, nor does he refer to it his Jissa 
(sp. 6) and mmmdrites (sp. 7), though they are probably all forms 
of the same species (gyrosa). 

It seems best, therefore, to restrict the name Manicina, if it is to 
be retained for a genus, to the group named ColpophyUia E. and H , 
with M. gyrosa as the type. Podasteria and ColpophyUia would 
thus become strict synonyms of it. It is doubtful whether more* 
than one species is known, most, if not all, of the se\eral named 
species being mere forms of gyrosa. 

This would surely produce the least disturbance in the curreut 
nomenclature. The only alternative would he to restore it to the 
second and third species = Plerogyra Gyrosmilia' E. and II. But 
in case these slfould be united to Euphyllia D. (1840), as is likelj, 
the name would again lapse or else come back to ColpophyUia 

Another view may, possibly, be reasonably held. Manicina (E. 
and H.) by some may be thought worthy of recognition as a section 
or subgenus of Mmandra, with M. (Manicina) areolata as the type. 
But I know of no structural characters by which such a group can 
be distinguished. 

* The 1st Species Is a Mussa (E. and H ); the 3d is type of Gyrosmilia, 1851 = 
Plerogyra E, and B., 1848 ; 8d is Plerogyra ; 4, 6, 7 are ColpophyUia E. aud H , 
Podasteria Ehr , 1884 ; 5th is Matandrtna (veris.)—PerUnia Oken ; 8, 9,10 
are Mmandra, restr., Oken ; 12 is Tridacophyllia Blain v. , 1880. The 11th, M. 
areolata Ehr. (non L.), is doubtful. Edw. aud H. refer it to Trachyphyllia 
Geoffroyi, but the description hi Ehr. does not apply to a TrachyphylUa, for it 
implies true saloated ooUiues, “trancatts, passim Jlssis” It is indeterminable 
from the description. 

f Ehrenberg’s three species, Nos. 4, 6, 7, all belong to Manicina (Podasteria) 
gyrosa (or Oolpophyllia gyrosa E. and H.), according to Vaughan, who has 
recently examined the types of Ehrenberg, in Berlin. 
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The principal distinction* between ateolata and ColpophyUia is 
the presence of well defined calicinal centers ami radial septa in the 
latter, while m the former they are indistinct, a* in Mwandra / and 
the absence of a columella iu Colpaphyllia . 

Callogyra V , gen. nov 

Coral pcdicellcd ; calicles large and with very distinct center* in 
deep valleys, mostly united in short series Collines large, with 
simple or double walls united by exotheca Septa with paliform 
lobes; edges finely serrulate. Columella tiabeeular. Outer surface 
naked, covered with spinulose costte Endotheoa not abundant, deep 
within the interseptal spaces. 

This genus is like a Trachyphyllia with coalesced walls, and might, 
indeed, be considered a section of that genuR if intermediate condi¬ 
tions were known. It bears about the same relations to that genus 
that Symphyllia does to Mttssa , or Pleroyyrn to Ettphyllia . 

In form, the type resembles the Manicina areolata of authors, but 
differs widely from it in its large, distinct caliclcs, and finely and 
evenly serrulate septa. It also has a general resemblance to Mean* 
drina ( Pectinia) Braziliensis , but the hitter has entire septa and the 
calicinal centers are not distinct. 

It is also nearly allied to Manicina , emended =s CotpophyUia E. 
and H., but the latter forms more massive and cellular corals, with¬ 
out a columella, and has different exterior costae, and less distinct 
calicles. 

Callogyra formosa V , up. nov. 

Plato XXIV. Fioubbs 1, 2 . 

The coral is narrowly pedicelled, glomerate, elliptical, with lobed 
margins and with high radial collines, more or less forked and 
curved, much as in IsophyUim and young Mmandrm. Between the 
collines are large marginal calicles, which render the margin tabu¬ 
late ; two large calicles occupy the central valley. The valleys are 
deep and rather wide, the central ones with perpendicular walls. 
The calicinal centers are very distinct and occupied by a loose trabeo- 
ular columella. The collines are simple in some places, with a thin 
wall, but in most places they are double with two thin walls near 
together ; their summits are obtusely rounded. 

The septa are thin with wide interspaces ; their breadth is moder¬ 
ate; lengths very different, corresponding to the five cycles to which 
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they generally belong, the smallest being quite short. The larger 
ones have wide but slightly marked paliform lobes and are broadly 
rounded at the summits; their surfaces are finely granulate, and 
costulate close to the border ; their edges are very finely and regu¬ 
larly denticulated. 

The under sfde is covered witli elevated, lamellate, radial costa?, 
which are sharply and closely dentate on their edges, the teeth being 
&mall and spun form. 

Length of the coral, 7o mru ; breadth, 60 mm ; width of the valleys 
mostly 13 to 25‘ nm ; depth, 10-18 wm . 

The type is from an unknown locality, but was supposed to be 
West Indian. It belongs to the American Museum, New York. 

From its affinities with DravhyphyUia > I think its origin is more 
likely Jndo-Pacific. 

There is a smaller worn specimen in the Museum of Yale 
University, locality unknown. 

Subfamily Fftvitina Ver , nom. nov 

This subfamily is intended to include all the astreiform corals that 
normally or chiefly increase by fission or by intraealicinal budding, 
for these two methods intergrade completely and often coexist on 
the same coral. It is thus nearly equivalent to Fissictlla of Dana. 
Paliform lobes or teeth are generally present. 

This group is-very closely related to Mwundrinm. The principal 
difference consists in the more complete fission of the zotiids and the 
rapid and usually complete isolation of the calicles, which may be 
either circular or angular. 

Perhaps it would have been thought better by many to have con¬ 
sidered the group a distinct family near MonandridoB , under the 
name Favitidos. But the study of such species as Favia gravida 
and KfrayatUy in comparison with Moran dr a conferta , Jf. Agassizii , 
and vlivosa, var. dispar, shows that the two groups nearly inter- 

grade. 

The occasionally isolated calicles of Mwandra are structurally 
identical with those of Favia . Perhaps the two groups are not 
eveu of subfamily rank. 

t have used Favites as the typical genus from which to form the 
family name, because the ultimate fate of Astrea and Favia is still 
uncertain. (See p. 80.) 
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Favia Oken, 1815, restricted by Edw end Haime, 1857 Star Corals 

Aitrea (1st section) Lamarck, Syat Anim s Vert , p 871, 1801 , (pan) Hist. 
Anim , ii, p 60, 1816 

Favttes (pars) Link, fteschr Nat -Saraml, Univ Rostock, in, p 162, 1807 

Favta (pni$) Oken, Lehrb Naturg , i, p 67, 1815 

Astrea , anbgenus Futsicrlla (pant) Dana, Zodpli , p 220, 1846 

Parasttea Edw and Haime, Compt-rendua, xx\n p 495, 1848, Ann Soi 
Nat, xii, 1850 

•Favta Edw and Haime, Hist Nat Corall, n, p 426, 1857, Verrill, these 
Trans , i, pp 858-855, 1868 

Astrea Vernll, Comm Essex Inst, v, p 88 1865, Verrill, in Dana C’oral 
Islands, pp 880,888,1874 

Astrcea Qaelch, Reef Corals, Chall Exped , xvi, 1HH6 

The name of this large genus has been much m question for a 
long time. This is due to several reasons When Asfrea was first 
proposed by Lamarck (1801) he gave it 1 m o sections with a single 
species as an example of each. Ills first section had A, rotulom 
as its type. The second section had A . gal arm (xzradiunx) as the 
type. Properly the name should have been retained for the former, 
as the more typical and first named 

But Oken, 1816, made two dhisioiw similar to, but not the same 
as those of Lamarck, and applied the name Favia to the group 
more like the first of Lamarck’s sections, and Astrea to the second, 
Blainville, in 1880, named the latter Siderastrcea. 

But under Favia Oken named three species, which belong to 
three modern genera, viz : 1. F ananas~F. fragum ; 2, F caver- 
nosazzz Orhicella cavernosa ; 8. F, favites oi favosazs? Prionastrata 
abdita E and H zsFavites Link. 

The true relations of A . rotulosa Ellis and Sol, Lamarck’s first 
type of Astrea , are still doubtful. It was referred to Favia by Edw. 
and Haime, perhaps erroneously. Their species, thus named, may 
very likely be different. It has much larger calicles, more numerous 
septa, and they place it in the section with feeble pali. The general 
appearance of the original figure is more like an Orbicetta or 
Flesiastrma . It has a circle of very distinct, prominent pali, in 
which it agrees with Flesiastrcea . The calicles are regular and cir¬ 
cular and the septa are few and very prominent. I have never seen 
a perfect specimen of it A few beach-worn West Indian corals 
that I have seen may belong to it, but they are not positively deter¬ 
minable. 
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It may be an Kant Indian coral of the Plesiastrosa-group . In that 
case Astrea , if retained, should be restricted to this, as the original 
type, and thus it would be distinct from Pavia. 

The name Favites was given by link, 1807, to a genus nearly 
equivalent to Astrea Lam* and Fa via Oken, of which it could be con¬ 
sidered a synonym* It included four genera. Vaughan (op. oit,, 
1901, p 21) proposed to restore the name for a part (the favosa- 
group) of Link’s genus, and thus use it in place of Prionustma. It 
might have been substituted, equally as well, for Pavia (in the 
usual sense) for the latter was practically synonymous. But Vaughan 
is justifiable in considering favosa = abd it a as the proper type.* 

There is an additional reason why Astrea is rejected by some 
writers, as by Vaughan (op. oit., 1901, pp. 60, 61). 

Bolten used the name A strata for a group of gastropod shells in 
1798. His genus was not properly defined and has never come into 
use. It included species usually referred to 7 htrbo (L.) and Jktno- 
phora . Whether it should be restored for any of these shells is very 
doubtful. Bolten’s work was a mere catalogue, not a scientific 
work in any legitimate sense, and it is extremely rare. Still his 
names are recognised by many malacologists. 

The difference in the original spelling of the two names would, 
perhaps, be a sufficient reason for retaining both, if not otherwise 
invalid. 

It seems to me necessary to wait for the re-examination of the true 
Astrea rotulosa before the status of Astrea can be settled. 

However, it would evidently lead to less confusion to reject Aetna 
altogether, on the ground of its prior use by Bolten, than to use it 
for 8iderastrani> as some have done, for the latter docs not belong to 
the group Astratidm, but is a fungian coral. 

Astrea is said to have been used by Gmelin, 1789 (see L. Agassi/, 
No mend, ZoOl., and Gregory, op. oit., p. 278). The latter cites it as 
on p. 8767, under Jf. astro ites, Rut the name is usod there only as 
a part of a polynomial name quoted from Browne (Hist. Jamaica, 
1756, p. 892), with othor descriptive quotations, and in no sense as a 
generic term. Browne gave several species of Astrea } but he used 
the term only as a part of his polynomial descriptive names. 

* Favites Link (par9)&Fi**io*Ua (pars) Dana - Prionastnm Edw. and H. f 
Mstastrma E. and H. For a review of the principal species see p. 96. 
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Faria fragum (Esper) Edw. and Hamie. 

Madrepora ananas {pars) Fallna, Eltmch, Zooph., p. 821, 1766 (not of Lihnd, 
Syst. Nat., ed. x, 1758, p. 797, which was a palwozou* fossil (Acervutaria), 
from Gothland. 

Madrepora ananas (pars) Liun£, Syst. Nat., ed. xii, i, p 1275, (not of od. x,) 
1767. 

Madrepora ananas Ellis and Solander, Nat. Hist Zooph., p. 108, pi. xlvil, 
fig. 0, 1780. 

Madrepora ftugum Esper, Pflauzenth., Fortsetz., i, p. 79, pi. lxiv, figs. 1, 2, 
1797 {non Madrepora ananas Esper, Pftanzenth., pp. 128-181, pi. xix, which 
is a Dichoc&nia.) 

Favia ananas (pars) Oken, Lehrbuoh Naturgesch., Zool , i, p 67, 1815. 

Astrea ananas Lamarck, Hist. Nat. Anira. h. Vert., li, p. 260, 1816. 

Astrea ananas LeSueur, Mem Mns. Hist. Nat. Paris, vi, p 285, pi. xvi, fig 
18, 1820. 

Astrea ananas Lamouroux, Exp. Meth Gen. Polyp., p. 59, pi. xlvii, fig. 6, 
(after Ellis and Sol.) 

Favia ananas and Favia fragum Milue-Edwarde and Haime, Hist. Nat. Corail., 
ii, pp. 485-489, 1857. 

Favta incerta , p. 851 [75), pi. x, figs. 18. 14; + Faina coarctata, p. 852 [76], pi. 
x, figs. 17, 18; -f Favia ananas , p. 852, Doohassaing and Miehelotti, Mem. 
Corall. Ant., 1861 (t. Vaughan, from types). 

Favia ananas Verrill, Bull. Mu*. Comp. Zobl., i, p. 48, 1864. 

Favia fragum Verrill, these Trans., i, p. 855, 1868. 

Astrma ananas and A. coarctata Queloh, Narrative Chall. Exp Zoo] , i, pt. i, 
foot-note, p. 146, 1885. 

Astrata coarctata , pp. 9, 12, 98; -f Astrma incerta ; + Astrma ananas , p. 12, 
98; 4- Astrcea fragum, pp. 18, 98, 99, Qtielch, Beef Corals, Chall, Exp. Zofil., 
xvi, 1886. 

Favis ananas Gregory, Quart. Jour. Geol. Soc. London, li, p. 260, 1895. 

Favia fragum Vaughan, Samml. GeoL Beiohs^Mua., Leiden, ii, p. 24, 1901. 

Plate XIII. Figures 1, 2. 

The name ananas , as applied to this species, dates from Pallas, 
1766, who described it very well indeed. But the name, as used 
previously by Linn6 (Syst., ed. x, p. 797) was particularly applied to 
a Gothland fossil coral of the genus AcervtUarih, So it should, with¬ 
out doubt, be dropped for this living species, to which it has been 
so long applied. However, this name has also been applied, by the 
earlier writers, to other existing species, so that its synonymy is 
complex. Fortunately the early name fragum is available and has, 
apparently, not often been applied to other species, so that its use 
for this one can hardly lead to any confusion. My own experience, 
based on a study of large numbers of specimens, living and dead, is 
in accord with that of Mr. Vaughan, as to the necessity of uniting 
the several forms described by Duch. atid Mich, and by Queloh as 
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distinct species, The differences noticed are due to slight variations 
in growth, and especially to the greater or lesser crowding of the 
calicles. Sometimes the intervening spaces are very narrow; in other 
specimens, and more commonly, they are rather wide. The calicles 
may he circular, angular, or elliptical. The extreme forms occur asso¬ 
ciated together in tide-pools at the Bermudas, hut intermediate 
specimens also occur in the same places. In l}fe, the soft parts 
agree in color and structure. 

My figures (pi. xiii, figs. 1, 2) are from photographs of two Ber¬ 
muda specimens, found together. They show nearly the extreme 
forms of variation. The color of the soft parts, in life, is light 
yellow. 

This coral is common on the Florida Reefs, and throughout the 
West Iudies in shallow water. It is also abundant at the Azores, 
(t. Queleh.) It never becomes large. 

3*avia gravida Ver. 

Faria gravida Verrill, these Trans., i, p. 854, 1868 

Farm conferta (pars ) Vaughan, op. cit., pp 89, 40, 1901 ( non Verrill) 

Pirate XIII. Figure 8. 

This Brazilian species is nearly allied to F. fragum of the West 
Indies. I do not think it is bo dowdy related to Jf. covferta as 
Vaughan supposes, for he has united tie two forms under the Litter. 
(Seep. 84.) I have never found nueandrimtorm calicles or valleys 
as in the latter, and the septa, columella, and sections of the walls arc 
different. 

I have here figured one of the types, 

Abrolhos Reefs, Bahia and Pernambuco, coll. (\ F. Hartt ; R. 
Rathbun. 

Pavia laptophyila Ver 

Faria leptophylla Verrill, these Trans., i, p. 858, 1868 
Plate XIII. Figures 4, 5. 

This species is very unlike any of those forms related to F 
fragum. It has double walls and vesicular exotheca between the 
calicles. The proper walls are thin, continuous; those of adjacent 
calicles are separated by a loose, vesicular structure, with thin dis¬ 
sepiments. The septa are rather few, very thin with rather promi¬ 
nent summits. This species produces some interamral buds, but it 
increases mainly by fission. 

The photographs here reproduced are from the original type, now- 
in the Museum of Yale University. 

Abrolhos Reefs, Brazil, coll. C. F. Hartt. 
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Favites Link, 1807, restricted. 

Famtes Link (jtwo#), op cit, p 162, 1807 
Favia (pans) Oken, Lehrb Natnrg , i, p 67, 1815 
Fissicslla ( pan) Dana, Zodph , p 220, 1846. 

Prionaslnra Edw and Haime, Comptes-rond , xxvii, p 405, 1848 
Prwnashcea and Metastrma Edw and Haime, Hist Coiall ,«n, pp 514 and 
525, 1857 

Calicles usually angular or polygonal, separated by nearly solid 
walls, which often contain a single series of cellules, more distinct 
toward the base. The division of the calicles is geneially eccentric, 
or near the margin, by unequal fission oi intraealicinal budding, but 
it may also be by median fission, where the cahelcs become crowded, 
or in the central parts Septa rather numerous, denticulated, the 
larger teeth usually proximal. Columella developed more oi less, 
spongy or tiabeeular Pali usually distinctly developed 

The history of the name of this genus has been discussal on 
page 89. 

This large genus appears to be absent from the West Indian 
fauna. The American species, hitherto referred to it, belong m 
other groups, so far as I have seen them. Among the better known 
Indo-Pacific species are the following, most of which I have studied 
personally :— 

Favites favites (Pallas, not M. favosa L., ed. x, which was a 
fossil) szP, abdita (Lam.) E. and H. East Indies ; Singapore 
F profundiedla (E, and EL). 

F crassior (E and H ). 

F magnifica (Bv.; E. and H.) (non Dana). Batavia. 

F. magnistellata (E. and H.). 

F obtnsata (Lam.; E. and H). Tongatabon; Fiji. 

F sulfurea (E. and II.). Vanikoro. 

F Quoyi (E. and H.). New Ireland; Fiji 
F EUisiana V. (nom. nov.)^M favosa Ellis and Sol., Hist., \k 
167, pi 1, fig. 1, 1780, non lAnnbss Prionastrma favosa E. and H, 
non Linn& 

F fusco-viridis (Q. and 6.; Dana) Tongatabou; Fiji. 

F virens (Dana). Fiji, 

F Jtexuosa (Dana). Fiji. 

F epectabilie (Ver.)zzAstrcea mag n (flea Dana, non Blainv.x P. 
spsetabilis Ver. East Indies. 

F sinuoea (Dana). Fiji. 

F favulus (Dana). Fiji. 
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F t'oronata (Studer, Ihh]) Singapore. 

F. robusta (Dana). Fiji; Amboina. 

F. valida (Ver.)=zAs/ra>a heliopora (pars) Dana, p. 246, pi. xiii, 
figs. 1 l<y, 1 [b. Wakes I. 

F. tessellata Ver., nom. nov. r= A. teaserifera Dana (non Ehr,). 

F. Cbinensis (Ver ~ Prionastrcea Chtnenais Ver., Comm. Essex 
lust., v, p. 35, 1866. Hong Kong. 

F. armata (Ver :)=zAatrrva interaepta Dana, Zooph., p. 246, pi. xiii, 
figs. 12a to 1 2d (non Eh per, s= Stephan ocoenia) = Plesiastraa arnutta 
Ver. in Dana, Coral Is., ed. ii, p. 381. 

F eoronel/a Ver., sp. nov. ss Astrcea parvialella (para) Dana, 
ZoOph., p. 244, but not the figures. One of Dana’s specimens differs 
from the type. Calicles small, (2*5 to 3*5 m,n ,) angular, separated by 
narrow, nearly solid walls. Septa unequal, in three cycles or more, 
usually 24 to 30, those of the 3d cycle very narrow, the larger ones 
roughly serrate and strongly granulated ; six prominent pali before 
the primary septa ; columella nearly solid. Endothecal dissepiments 
regular, nearly horizontal, not crowded. This and the next preced¬ 
ing might be referred to Qoniastropa about as well as to Faiutes. Fiji. 

The following are from the Red Sea : 

F. gibbona (Klunz., p. 40, pi. iv, fig. 10, as Prionaatrera. 

T. pentagona (Esp.; Klz., non Ehr.,~/ > . melicerum E. and II. 

F. spinosa, (Klunz., p. 30, pi. iv, f. 7, pi. x, f. 5). 

F vasta (Klunz. , p. 38, pl. iv, f. h, 12, pi. x, f, 4ff, 4 b y as I*rionaa- 
trcea). 

F tesaerifera (Ehr.; Klz.; E. and II.). 

F u Egyptornm (Edw. and K.)~Meta8tra?a JEyyptortun E. and 
H. Recent and fossil. 

Family Orbicellidw Ver. Star Corals. 

This family will include the astreiform corals that have circular or 
nearly circular ealiclos, and increase by mural or exothecal budding. 
The polyps, when expanded, are exsort. 

Orbicella (Dana), restricted. 

Aitraa, subgeuns Orbioefla (pars), Dana, Zobph. Expl. Expcd., p. 206,1846. 

BtUastrasa Edw. and Haime, Hist. Corail,, ii, p. 456, 1857. 

Orbicella Vorrill, Bull. Mus. Comp. Zo51., i, p. 47, 1864. Vorrlll, in Dana's 
Corals and Coral Islands, ed. 1, p. 880, 1872; ed 2, pp. 880, 888,1874; ed. 
8, pp. 421, 429, 1890. 

Corallites cylindrical or nearly so. Costae well developed and 
aetving, with more or less oellular intercostal exothooa, to unite the 
OoraUHes. Septa exsert; paliform teeth and columella are present. 
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Orbicella annularis (Ellin and Sol.) Dana. Star Corals. 

Madrepora astroites Pallaa, El each. Zottph., p. 820, 1788 (not of Lrnntf, ifd x, 
p. 798, which Was a palaeozoic fossil, not of ed, xii) 

MMadrepora acropora Linn4, Syafc. Nat., ed. xii, p 1278, 1788. (Probably 
not this speoiea, perhaps a Solenostrcea, bn t indeterminable.) 

Madrepora annularis Ellis and Solander, Nat. Hist Zooph , p 189, pi. liii, 
flg 1, 2, and Madrepora faeeolata , p. 188, pi. 1m, flga 5, 8, 1788. 

W Madrepora acmpora Esper, Pflanzenth., Fortufllz f i, p 21, pi xxxviii, 1797, 
(non Linnrf, Syst, ed., xii, p, 1270.) 

Astrea annularis Lamarck, Hist. Nat. Anirn s Vert, n, p. 289, 1810 
Astrea annularis Lamouroux, Exp. Meth. Genres de Polyp , p 58, pi liii, 
figs. 1, 2, and Astrea faveofata, p. 58, pi liii, tigs 5, 8, 1821. 

Astrea (Orbicella) annularis Pans, Zoophytes U S. Expl. Exp., p 214, pi. x, 
%. 8, and f A (O) stellulata , p 215, pi. x, flg 7, (variety,) 1846 
Heliastra a annularis Milne^Edward* and Haime, HiBt Nat. Corall , ii p 478; 

and t Behastrcen acropora, p. 477, 1857. 

Heliastrea annularis ;+H. acropo/a ; + H Lamarchi Duohassaing and Michel* 
otti, Mem. Corall. Antilles, p. 852, [70], 1801 (t. Vaughan from types, non H 
Lamarckana E. and H.). 

Orbicella annularis Terrill, Proe Boston Soc Nat. Hist., ix, p. 38, 1882, rate 
of growth. 

Phytlocamia sculpta + P. hmbata + Cyphastnxa eostata {par*) ^ Asttcen Barba - 
densis Duncan, Quart. Jcmrn. G-eol. Soc. London, xix, pp 482-444, pi xv, 
figs. 8, 6a, 1868, all fossils, (t. Vaughan from types) 

Plcsiastusa mtnea Duncan (fossil), op, oit., xx, p 89, 1864 (t. Vaughan) 

Orbicella annularis Verrill, Bull. Mus. Comp Zo(51, i, p 48* 1864; Pourtalfes, 
Flor Reefs, Cor., Mem. Mus. Comp. Zobl , vii, No. 1, pi. iv, figs. 1-10, 1880. 
Orbicella annularis A. Agassiz, Bull. Mus.^Comp. ZoCI., xx, No. 2, p 61, pis. 

i, ii, 1890, rate of growth. Verrill, these Trans., x, p. 558, 1900. 

Orbicella acropora {pars) Gregory, Quart. Jour. Geol. Soc. Load., Ii, p. 272 
(non Linn4,); + Cyphastrcea eostata, p. 274; + Kchinopora Vronski, p 274, 
pi, xi, figs. 2a, 26, 1895, (teste Vaughan from types). 

Orbicella acropora Vaughan, Bull. Mus. Comp. Zottl , xxviii, No. 5, p. 275, 
1899; Satninl. Geol. Reichs-Mua., ii, p. 22, 1901, (not of Gardiner, 1899) 

Plats XV. Fiomuo 1. 

This common and well known species was admirably figured by 
Professor L. Agassiz in the plates of Florida Reefs, published by 
Pourtalfes, 1880. 

It shows considerable variations in the size of the calioles; in the 
extent to which they are crowded together ; in the prominence of 
their borders above the intervening exotheca ; in the prominence of 
the septa above the walls; and in the extent to which the small 
septa of the third cycle are developed. But yet these variations, so 
far as I have seen, never go so far as to render difficult the recogni¬ 
tion of the species, unless the specimens are badly worn. 
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The specimens from which the figures of annularis , faveolata , 
slellvlata , and pfe/arfcs were made, in the work of Ellis and Solander, 
were all badly worn. Hence there has always been much uncer¬ 
tainty as to their identification. However, there seems to be no 
doubt but that their annularis was really this species, and their 
faveolata was probably tin 4 same species, more eroded. There is 
more doubt about stellulata . It may be the same thing, but it might 
be a Solan astrasa. (See p. 1*7.) 

It seems best, however, to let Dana’s determination of the latter 
stand, for it is a« likely to be correct as any other, and is based on 
types still preserved. 

Tbo M. acropora of Lin»£ is utterly indeterminable. The locality 
is unknown, and the diagnosis is so brief and vague that it applies 
equally well to any one of a dozen or more species of small astrean 
corals, both Pacific and Atlantic. Nor does the author refer to any 
figure in earlier works. It is useless and unfortunate to try to apply 
the name to the present species and to displace a valid and long 
established name by one of extreme uncertainty, as has been done 
recently by both Gregory and Vaughan. I do not know any good 
reason for such a course, in this case. The name acropora L.) 
should be discarded as indeterminable, both generiealiy and specific¬ 
ally. If used at all it should only date from If. acropora E. and II. 

There is no certainty nor probability that the Linnwan species was 
the same as annularis , nor is there any good reason to believe that 
the acropora of Ksper, or of Edw. and Ilaimo w>as the same as the 
acropora of Linne. Even if the acropora of Edw. and Hairne should 
prove to be only a variation of annularis (w r hieh may still be 
doubted), it does not follow that the* name should be adopted as from 
Linn6 (ed. xii), for Edw. and Haime applied this name arbitrarily to 
the particular form that they had in view. They could have had no 
more knowledge of this Linurean species than Esper, Lamarck, Dana, 
and others, for there is nothing definite on which to base any such 
knowledge. It is certain that the contemporaries of Linne, like 
Pallas and Ellis, did not thus identify this species, for they described 
the annularis under other names. The acropora of Esper may or 
may not be the same as annularis , but in cither case the latter has 
several years priority. Had this species been what Linn6 had before 
him, he would undoubtedly have referred to Pallas, who had already 
well described it as JHT. astroites , for he referred to the other species 
described by Pallas. That Pallas bad the annularis particularly in 
view, instead of cavernosa , in his description of astroUes 9 is evident 
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from what he there says of the size of the calicles, and also when, 
on p. 326, ho compares the stars of jtf. porites with those of his 
astroties, and says they are subequal. 

This speoies occasionally shows certain calicles larger than usual, 
and with more septa. Such calicles may subdivide by regular fission, 
as is the case with the similar unusually large cells in some species 
of Porites, Madrtpora, Pocillopora, etc., in which fission is elsewhere 
very unusual. One of our Bermuda specimens shows such a cell in 
the very process of subdivision, (pi. xv, fig. 1, a). 

This coral occurs on the outer reefo of the Bermudas, but it is not 
common there. It is very common and grows to a large size on the 
Florida Reefs, in the Bahamas,* and throughout the West Indies. 

When well grown it forms hemispherical or spheroidal masses, up 
to five feet or more in diameter. But it also grows in irregular 
incrusting plates, and sometimes in nodose or lobulate masses, or 
even in branched forms. 

Mr. A. Agassiz in the work quoted, 1890, has giveu some interest¬ 
ing data as to its rate of growth. Other data were giveu by me in 
Proc. Boston Boc., x, p. 862, and in Dana’s Coral Islands, p. 120. 

Variety, stellulata (Dana, ex. Ellis and Sol.). 

Hehattrata Rtellulata Edw and Haime, Hist Corail , ii, p 478, 1867. 

t Qyphastrma oblita Duoh and Mioh., Corail Ant, p. 77, 1800 

Plats XV. Fionas 2. 

The two types of Dana’s stettulata are in the Museum of Yale Uni¬ 
versity. They are beach-worn specimens of a true OrbkfUa , more or 
less infiltrated with calcium carbonate, to which the unusual solidity 
of the walls and exotheoa, in some parts, as seen in sections figured by 
Dana, seems to be partly due. In other parts the structure is nearly 
as in 0, annularis, to which it probably belongs, though there are 
differences in the sections not due to infiltration. Its septal arrange¬ 
ment is the same as in ordinary specimens of the latter, those of the 
third cycle being distinct, but narrow and thin. The borders of the 
calicles seem to have been but little raised, and the septa rather 
thinner than qsual, and not much exsert, but tbe poor condition of 
the specimens renders these characters rather uncertain. 

Tlie calicles are rather smaller (2 to 2*5“* in diameter) than is usual 
in O . annularis . The thin septa are in three regular cycles; those 
of the third cycle are very thin and reach only one-fourth or one* 

* there Is a fine Bahama specimen, about four feet in diameter and three in 
height, in the Amur Mas., New York (coll. H. P. Whitfield). 
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third to the eolumella, which is well developed. The septa are a 
little thickened at the wall ; their faces are only slightly granulated. 
There are a few irregular small teeth on their inner edges where best 
preserved; upper ends are all worn off ; some have a paliform tooth 
at the base. The costa* are well developed, inosculating, with irreg¬ 
ular exothccal dissepiments between them, as in O . annularis . But 
in some vertical sections the walls appear as narrow, solid structures, 
(where unaltered); in the sections the columella region is loosely 
filled with stout ascending trabecula*; the endotheca consists of small, 
very thin, nearly horizontal dissepiments, inclining downward a little, 
and often in two series. No. 4209. 

Their origin is uncertain, but it appears to be West Indian. They 
are in the same beach-worn Ntatc as several other types of West 
Indian corals studied by Professor Dana. Apparently most West 
Indian corals, in good condition, were scarce in American museums 
at the time when be wrote his great work. 

It appears to be a small or somewdiat dwarfed \arioty of O . annu¬ 
laris. I have seen fresh specimens of a similar variety from the 
Florida Reefs. 

This may well be identical with M. st* Hula fa Ellis and Sol., but 
the latter cannot be determined with any certainty from the figure. 
w T hich represents a badly worn specimen. Its calicles, as figured, 
arc mostly even smaller than in Dana's type, and some*what unequal 
in size ; the walls appear to be as solid as in the latter ; the ealieles 
project slightly as in annularis ; 12 to 15 septa ate figured, all per 
feet; eolumella is as in annularis, There is much more reason for 
calling this a variety of 0. annularis than there is for identifying it 
with a Solenastraa hyadrs, as Gregory has done. There is no evidence 
that it is a *$olenastra>a* 

* Gregory (op, mt , p. 279, 1895) adopts the unm* Solcnmlrtca 'itellulata (ex 
Ellis and 8ol.) for S. hyades (Dana), and refers O. st^thdata Dana and Heluutrtta 
stelhtlalu Edw, and Hnime to it as synonymous. It is probable that Edw and 
Hal me knew their own genera and that their sic Nit lata was not a Soleunstnva. To 
me it seems perfectly identical with Dana’s form, and only a variety of anmtlans 

It seems strange that Gregory should have tried to lestore such indetenmn 
able and badly described species as the stellvlala Ellis and Sol and an opora 
Linntf, in new senses, while he rejected others, much better described, like M 
cavernosa Linn4, M ., cUvasa Elba and Sol., because insufficiently characterized. 
He says of cavernosa that the diagnosis “is so imperfect and inadequate that it 
is absolutely useless ” This remark, if true, would apply much better to the 
diagnoses of acrojiova (see p. 95) and stelhitata, which he adopts, though in 
doing so be discards welt established later names, based on good descriptions. 

Tkanb. Conw. Acad., Vol. XI. 7 November, 1901. 
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Orbicella excels* Dana. Star Coral. 

A*i*r<ra ( Orbicella) exeelsa Dana, Zooph., p. 212, pi. x, fig 16, 1846. 

HelUzittrcea i extelsa Edw and Haitne, Hist Corail., ii, p 478, 1867. 

tiotevauti'cm excefoa Verrill, in Dana, Coral la., ad 1, p 880, 1872; ed. 8, p. 

421, 1890 

Sotenantrcra excelsa (par*) Pourtalfca, Deep Sea Corals, p 77, 1871. 

Plate XV. Figure 4. 

Dana’s type of this species, in the Boston Society of Natural His¬ 
tory, was carefully studied by me a number of years ago, and 
descriptions were made at that time. The type is apparently slightly 
beach-worn, but so little that the natural surface of the cocnenehynia 
and costa* and the summits of the septa are well preserved in most 
parts, and there is no evidence of post-mortem alteration by infiltra¬ 
tion to accouut for the solidity of the comonchyma, referred to b\ 
Dana, and which is, indeed, quite remarkable in most parts. The 
coral is very solid and heavy as contrasted with O . annularis or 
Solenastrcea ht/ades . 

A fragment, apparently of the same specimen, and which appears 
to have been used by Dana in describing the details is preserved 
in the Museum of Yale University. From this the accompanying 
photograph has been made. (PI. xv, fig. 4.) The coral grows 
in irregular, often upright, lobed or gibbous masses, up to 100 to 
150 mm or more high, hut when young it must be encrusting. No. 1720. 

The type specimen is so strongly lobed that the lobules in some 
places look like incipient branches. But these may possibly be due 
to the coral growing over the tubes of invading bivalves or annelids, 
though none can be seen without sections. The calicles are more 
closely crowded on the lobules, especially at the obtuse summits 
where they become angular and are separated by thin walls and 
oellular exotheca. Elsewhere the calicles are nearly circular, scarcely 
elevated, and separated by exotheetd spaces usually about equal to 
the radii of the calicles, but toward the base often equal to their 
diameters. The exotheca and walls are very solid in most parts. 

The 24 costae are subequal, thickened, only slightly raised, faintly 
or almost microscopically granulated; those of adjacent calicles are 

So under Oyphastrwa costata Duncan = C. oblita D. and If. (p. 274, op. cit.) he 
says: 4 * it was named by Duohass. and Mich, two years previously; but they gave 
so inadequate a diagnosis that their name has no claim to precedence. ” Yet the 
latter diagnosis consists of six lines, giving details of the septa, costas, columella, 
pali, granulations, etc., that were never mentioned by Ltnn4, Ellis and Sol., and 
other early writers on whose briefer diagnoses he bases radical changes in 
accepted nomenclature. 
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usually separated at the surface by a alight intermediate groove, form¬ 
ing polygonal areas around the calicles, The exotheca is nearly level 
with the edges of the walls and costa*, flat or slightly concave, 
minutely granulated or nearly smooth, sometimes slightly vesicular at 
the surface, but usually almost solid and blended with the costa* and 
walls ; near the tips costa* unite and exotheca is cellular. 

In a transverse section, near the surface, the entire paitition 
between the calicles may be perfectly solid, whether thick or thin, 
but in many cases one or two rows of small rounded or crescent - 
shaped vesicles can be seen, and sometimes, close to the surface, vesi¬ 
cular dissepiments are visible between the small costa*, while close to 
the basal margin of the coral the oxotheca may be decidedly vesicu¬ 
lar, appearing almost like miniature honey-comb in transverse sec¬ 
tions. Hut this basal portion is formed by the tlnu, down-growing 
margin, where the new calicles are very short, oblique, and far apart, 
as in many other corals that have* a thin, proliferous margin. 

The septa arc* generally 24, subequal, ill three regular cycles ; 
those of theflrst two cycles are nearly equal in height and thickness; 
those of the third cycle an* thinner and narrower, and generally bend 
to the right and left in pairs to join the straight septa of the second 
cycle, usually at a point more than half-way to the columella, and 
often very near it. The summits of all the septa are narrow and 
only slightly raised above the walls. The edges are irregularly ser¬ 
rulate, two to four of the basal teetli being the larger. The sides are 
distinctly granulated. The septa are all thin, but slightly thickened 
toward the wall, ami ail are narrowed above the base, so as to leave a 
cup-like calieular cavity. The columella is small, trabecular, papil¬ 
lose, and often nearly wanting. In transverse sections of some 
calicles it is solid, and formed by the union of the inner edges of the 
septa, but in most it is small, porous, trabecular. 

Diameter of the calicles 2*5 to 8 mm ; breadth of intercalicinal 
spaces, usually 1 to 2 mBI , sometimes 3 to 4 mm or more, near the base. 

Origin uncertain, supposed to be West Indies. Several irregular 
gibbous masses of this species, 3 to 5 inches in thickness, in the 
Amer. Mus., New York, were found near Osprey, West Florida, 
cast on the beach after a storm, by R. P. Whitfield (No. 485). I 
have also seen specimens from Key West. 

This species, in the form and structure of its calicles and septa, 
resembles Solenastrwa hyades 9 but the latter has cellular exotheca 
and rudimentary costae, characteristic of Holenastrma , while this has 
the costie and e*0theca of Orbicella , though the exotheca and walls 
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become more solid and heavy than usual in that genus, but not more 
so than in 0. hirtella and some other species. In both this and 
hyades the septa of the third cycle are well developed and bend 
toward and join those of the second cycles; in both the septa are 
thin and but little prominent above the wall; and the columella is 
usually well developed in both. But hyades lacks the radial costal 
ridges on the exotheea and the bounding polygonal grooves between 
the ealicles. The differences in sections are very marked. However, 
there are places, near the base, where the exotheca becomes more cel¬ 
lular in this species, and in sections of the under side it is composed 
of angular exotheeal cells separated by thin dissepiments only. 

In some respects this species is intermediate between Soienastraza 
and OrbireJla, and raises the doubt whether a larger series might not 
compel us to unite the two genera. 

I have seen no specimens truly intermediate between this and 
hyades, and as they can be distinguished by structural character 
generally held to be generic, it is necessary to keep them separate 
here, but they may eventually prove to be one species. In that case 
Solenastrcea cannot be maintained as a distinct genus. 

From O , annularis and var. stolhdata it can at once be distin¬ 
guished by the thinner and much less projecting septa, and by the 
wider septa of the third cycle, which do not bend toward and join the 
septa of the second cycle in those forms. 

Orbicella hispidula V., up. nov. 

Pirate XV. Fiourks 8, 8cr, 8 b. 

Coral an encrusting mass over 1across, and from :> to 20 ,,u,) 
thick. The texture is rather solid and heavy, there being much solid 
exotheea between the ealicles, which arc rather far apart, the inter¬ 
spaces being mostly equal to, and often exceeding, their diameter. 

The ealicles are round, regularly stellate, a little prominent, with 
swollen, sloping, costate rims, much as in those of 0 . annularis, which 
they resemble in size, though distinctly larger. The septa are in 
three very regular cycles : the twelve principal ones are wide, nearly 
equal, all reaching the rather large columella; their edges are per¬ 
pendicular and finely, sharply serrate, with slender rough teeth, 
which extend also over their prominent, obtuse or subtmncate sum¬ 
mits, giving them a rough appearance under a lens ; their surfaces 
arc also rough or hispid with numerous conical grains. The septa of 
the third cycle are narrow, straight, and usually reach about half¬ 
way to the columella. 
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The costa* are thick, not very high, meeting or inosculating 
between the calicles, and covered with a single row of small, slender, 
rough Npinules. The columella is well developed, formed of con¬ 
torted trabecular processes, and often having a small pit in the cen¬ 
ter and a few erect spinules, similar to the slender, rough, paliform 
teeth that often (but not regularly) stand at the base of some of the 
12 larger septa. 

In sections the walls are very thick and nearly solid. The endo- 
theeal dissepiments are small, thin, irregularly convex or flat above. 
The calicles are not filled up below, or only slightly encroached upon, 
by a deposit between some of the septa. Diameter of the calicles a 
to 3.5 mni ; distance between them mostly 2 to 4 ,nm , often more. 

Florida Reefs (Maj. K. B. Hunt), Yale Museum, No. OH. Near 
Nassau, N. J\ (coll. R P. Whitfield), Amor. Mus., New York. 

This has the general appearance of 0 . annular is > but with calicles 
larger than usual and decidedly farther apart. The walls and 
exotheca are much thicker and more solid, and the endolhccal cells 
are fewer and less regular. The sharply spinulose and hispid septa 
and eostie are also characteristic. The cxotliccal deposits are nearly 
as solid as in Ocu/ina. 

A Nassau specimen, in the American Museum, is an irregular 
rounded mass, about five inches iu diameter and three to four thick, 
with a lobulated surface. The coral is heavy and solid ; the surface 
of the coencncbyma is spinulose ; the costw well developed. The 
calicles are more variable in size than in the type, in some places 
being one-half smaller and closely crowded. Coll. K. P. Whitfield. 


Orbicella Brasiliana Ver., worn, now 

Orbicella cavernom Quelch, Voy. Chall., xvi, p. 106, 1886 (non limn.). 

I propose this name for the form taken by the Challenger, off 
Barra Grande, Brazil, in 30 fathoms. 

According to Quelch it forms rounded masses two feet in diame¬ 
ter. Its exotheca is so vesicular as to partly hide the costa*; the 
septa arc uniformly thickened. As lie refers it to cavernosa, it 
should have large calicles with four cycles of septa. Since nearly 
all the other Brazilian corals are distinct from the West Indian, the 
locality aud depth where this was found, as well as the characters 
mentioned, indicate a species distinct from the common West Indian 
reef species. 



102 A . JE Verrill — Bermudian and West Indian Beef Corah. 
Orbicella cavernosa (Lixml) Ver. 

Madrepora cavernosa Linn£, Syat., ed. xii, p. 1276, 1766. Esper, Fortwdz, 1, 
p. 1ft, pi. xxxvii, 1797. 

Madrepora radiata Ellis and Sol., Zottph,. p. 189, pi. xlvii, fig. ft, 1780. 

Favia cavernosa Oken, Labr. Naturg., p. 67, 1815. 

Astrea radiata and A, itryus Lam., Hist. Anim. sans Vert., ii, pp. 258, 259, 
1810; ad. 2, p. 404. Lamourcmx, Eucyl. Math., pp. 57, 161, pi. xlvii, llg. ft, 
1824. (Reprint of plate of Ellis and Sol.) 

Astrea cavernosa Sehweig., Naturg., p. 419, 1820. Edw. aiul Hairae, Brit. 
Fowdl Corals, p. xxxix, 1850. 

Astrea (Orbiceltn ) arqns and A. ( U.) radiata Dana, Zooph., pp 206, 207, pi. x, 
flgw. Id, 16, 1846. 

Astrea caveruosa f A. i t adiata i and .1. conferta Edw. and Haitne, Ann. Sei. 
Nat,, vol. x, pi. ix, figs. 1, la, vol. xii, pp. 97, 101, 102, 1850. 

Iteliastra'a conferta, H. cavernosa, and JJ. radiata Kdw. and Haime, Hist. 
Oorall., ii, pp. 460, 466, 470, 1857. 

Orbtcell* cavernosa Verrill, Bull. Muh, Comp. Zoo)., i, p. 47, 1864. lVo<*. 
Boston Soc. Nat. Hist., x, p. 828, 1865. These Trans., x, p. 558, I960. 
Ponrtalfcs, Florida Reefs, p. 76, 1871. Quelch, Reef Corals, Chall. Exp., 
xvi, pp. 12, 106, 1886. 

Orbieetla radiata (pars), Gregory, Quart. Jour. Geol. Soc ., Ii, p. 270, 1895. 

Orbieetfa cavernosa Vaughan, op. cit., p. 27, 1901 (Syn. and description). 

Vaughan adds to the synonyms the following fossil forma described by Duncan* 
A . endothecata, A. cyfindrica y A. anfif/uensis f y A. intermedia , A. antit- 
larumf , A. brevis. 

Much of the confusion in regard to the name of tins species is 
due to the fact that it was generally described and figured from 
badly beacli-worn specimens by the earlier writers. Such specimens 
have the septa and calicles worn away and the hard exotheca thus 
becomes prominent around the excavate calicles, wo aw to greatly 
change the appearance of the coral. Another cause is the rather 
wide variations in the size of the cal teles. 

The normal or average specimens have the calicles about 6 to H M)m 
in diameter, but occasionally a speoimen occurs in which part or all 
of them may be 9~J 0 ram , or rarely, even li tnm in diameter. Home- 
times, on crowded parts of large specimens, the diameter may be 
only 4 to 5 mm . The degree of elevation of the calicles is also more 
or le«R variable on a single specimen. 

The calicles may be pretty close together, wdtere crowded, but in 
other cases they are separated by spaces of 4 to 6 mm or more. The 
cost* are usually well developed as denticulated, rounded, radial 
ribs, usually 4fi in number. 

The septa are generally about 48, arranged in four regular cycles, 
but several of those of the last cycle are often rudimentary or lack¬ 
ing, reducing the number to 40-44. They differ in breadth and 
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thickness according to the cycles ; those of the last cycle are very 
thin and often bend toward and join those of the third cycle. Tin* 
principal septa are exsert, denticulated, and thickened at the wall. 
The columella is usually well developed and broad. The paliform 
teeth are distinct, but not very prominent. It sometimes forms hem¬ 
ispherical masses four to the feet or more in diameter. 

This species appears to be rare at the Bermudas, and probabh 
occurs only on the outermost reefs. The only specimen seen by mo 
from there was from near the North Rocks. (Centennial collection ) 
It is a hemisphere about 11 inches in diameter, of the typical form. 
It is common on the Florida reefs and throughout the West Indies. 
Bahia, Brazil; (Vale Mns.);=var. hirta , nov., with elevated coralIites; 
roughly serrate, thin costie and septa; ealicles deep, V G ,,,m broad ; 
septa narrow, perpendicular within, usually 40-44. PI. xwiii, tigs 
2, 9a. 

Orbicella aperta Verrill 

Helianintit ajwrta Terrill, these TrutiH., vol. i, part 2, p &*>(>, 18(58 
Plate XXXIII Fiovkes 1, la 

This species is remarkable, not only for its thin, IacoratcU toothed, 
and strongly exsert septa, but also for its very tit in walls and abun¬ 
dant and very cellular exotheca, so that the coral is very light, as 
compared with 0. cavernosa and O. annularis. There are usually 
four cycles of septa, those of the third being very narrow. 

The costie are rather feeble ami those of the fourth cycle are 
rudimentary or lacking. 

The ealicles average somewhat smaller than in 0 . annrnosa, but 
decidedly larger than in 0 . annularis . They are about 0 to 8 n,w in 
diameter. The interseptal loculi are deep and wide. The columella 
is rather wide, but is loosely trabecular and lamellar. 

Having recently reexamined the original type of this species, in 
comparison with large 1 series of O. cavernosa, I must adhere to my 
original opinion that it is a distinct species. 

Mr. Gregory (op. cit., p. 271) thinks it is only a form of O. canr- 
no8(i. Mr. Vaughan (op. cit., p. *41) thinks it a strongly marked 
variety, if not a distinct species. 

Both species occur on the coast of Brazil, in shallow water, and 
apparently in the same region, but perhaps not in the same stations. 

The type was from the Abvolhos Reefs, Brazil, in three to four 
feet of water. According to Mr. R. Iiathbun, it is abundant in the 
Bay of Bahia, as at the Island of Itaparica, where it is collected to 
be burned into quicklime, with other corals. No. 1518. 
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Solenastrssa hy&des (Dana) D. and Mich. 

A*tmi ( Orbicella) kyades Dana, Zo6ph. U. State* Expl. Exp., p. 912, pi. x, 
fig. 15, 1846. 

HeliastrceaP hyades Edw. and Haime, Hi«t. Nat. Corall., ii, p. 478, 1857. 

Solmastrwa Boumoni Edw. and Haiinc, Ann. Hoi Nat., xli, p. 121, 1850; 
Hist. Corall., ii, p 497, 1857. 

Sohmastrea hyades 4 -1 8. mieans + ? Helinstra'a alxht/t Dueh. and Mich., Corall 
Antill., pp. 76, 77, pi. ix, figs. 9, 10 (not 10 and 11, as in text), 1860. (On 
pi. ix there are two figure* numbered 9, one by error for 10.) 

Solenastrcm hyades Verrill, in Dana, Coral Islands, ed. 1, p. 280; ed.8, p. 421, 
1890. 

Salenastrata excetsa (pars) Pourt., Deep Sea OoralH, p 77, 1871 

tr Sotenastrcea stelhilata (pars) Gregory, Quart J. Linn. Sue., h, p 278, pi. x, 
figs, 4«, 46, 1895 (non Ellin and Sol.). 

Plate XV Figures 5, 5«. 

The tyjies of Orbicella hyades Dana and O . excelsa Dana are in 
the Boston Society of Natural History, where I carefully studied 
them several years ago. 

Very similar specimens of hyades, from St. Thomas, attached to 
stones, are in the Yale Museum. These form convex masses, encrust¬ 
ing and thin at the margins, where the newly formeu ealicles are 
very oblique. (PI. x\, fig. f>.) No. 

Caiicics circular, or nearly so, mostly 8 to 3.6 mn ‘ in diameter ; bor¬ 
ders generally distinctly elevated above the exotheca, often to the 
height of .5 to J ro,Q . Younger and smaller ealieles, 1.5 to 2.5 D,m in 
diameter, are scattered between the full grown ones. In the middle 
of the convex summit the ealicles are so crowded that the walls are 
in contact, and here they often become angular by crowding, and 
when not in contact their edges may not be elevated. On other 
parts they may be separated by intervals of 2 to 3 mm or more. The 
walls are very thin. The costir are thickened and roughly minutely 
serrulate; they are very narrow and mostly confined to the wall, 
never extending across the exothecal spaces, when these occur. 
The surface of the exotheca is smooth or vesicular; in sections the 
exotheca is openly vesicular. 

Septa 20 to 24, mostly 24 in mature ealicles; 12 extend to the 
columella; those of the third cycle are also wide, but thinner, and 
most of them bend toward and join tbe larger ones about midway 
between the wall and columella. The septa all beoome thin and 
curved toward the columella, but thickened at the wall; the sum¬ 
mits are narrowed and rather prominent above the walls ; inner 
edge irregularly and roughly serrulate, especially distally; sides 
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roughly granulated. Paliform lobes small and thin. Columella 
usually rather small and loose ; formed of small twisted processes 
from the inner edges of the septa, but variable in size. 

Thickness of the larger mass from St. Thomas, about 50 ram ; 
diameter, I25 ram ; diameter of calicles mostly a to :i.5 mn ‘ ; rarely 4' H,n . 

This species is found on the Florida Reefs and throughout the 
West Indies. It has not been found at the Bermudas. St. Thomas 
(coll. C. F. Hartt, Yale Mus.). In the Amer. Museum, New York, 
there is a large turbinate mass, 12 to 14 inches in diameter and 
about 10 inches high, from Jamaica. 

Mr. Pourtal^s put Madrepora pleiades Ellis and Sol. and Jf. 
stellulata E. and II., as doubtful synonyms of this species. The 
original descriptions and figures of both those species are too imper¬ 
fect for definite determination, having been based on badly beach- 
worn specimens, superficially examined, and rudely figured. 

Mr. Gregory adopted stellulata as the name of this or an allied 
fossil species, and put kyades under Orbieella acropora. Yet Dana's 
description and figures are vastly better than those of Ellis and 
Solander. It seems incredible that such an error should have been 
made in so recent a work. The stellulata of Dana (c\. Ellis and 
Hoi.) is an Orb ice lla, and is quite likely to be the same species-named 
stellulata by Ellis and Hoi. Surely Dana had as good reasons for 
his opinion .as Gregory had. Therefore, it seems best to follow 
Dana’s determination of that name, as being the prior one, and also 
because it eliminates a very doubtful and useless name. Hec p. 1*7. 

As for ptelades (Ellis and Sol.), that is so doubtful a form that it 
lias been interpreted in many different ways. According to Kd\*. 
ami Ilaimo it is the same as their Heliastrtmr acropora, and this 
seems to be the prevailing opinion. But the description and figure 
would apply just as well or better to certain East Indian species of 
JSolenastroia. Hence it is best to eliminate the name by considering 
it the same as iSolenaatrma pie lades (Dana). There 4 is no reason for 
thinking that it was a West Indian coral. 

The fossil 8oknaatra>a stellulata of Gregory may not be this 
species, for it has larger costre, and much thicker and more solid 
exotheca and walls, while the septa of the third cycle are represented 
as narrow and straight. The figured sections resemble more nearly 
some of those seen in Orbicella excelsa, to which I am inclined to 
believe that his figured specimens belong. 

The Madrepora hyades Ellis and Sol. was a Siderastrcea , and 1ms 
no relation to Dana’s species. 
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Plesiastraoa Ooodei Verrill. 

These Trans., x, p. 558, pi. lxvii, flg. 1, 1900. 

In addition to the type, I have seen another fine Bermudian speci¬ 
men of this species, in the American Museum, New York, collected 
on a reef in Bailey Bay, at the depth of about *jo feet, by Mr. R. 1\ 



Figure 1.— Ptesiiisirrm Goorbi Ver. Part of type. v4. 

Whitfield, in 1H97. Tt is about 10 inches in diameter, in the form of 
a somewhat irregular and Jobulated hemisphere. 

The same museum 1ms two smaller specimens, in the form of sub- 
conical masses, 8 to 1 inches in diameter, obtained in the Bahamas 
by Mr. R. P. Whitfield. These also agree very closely with the 
type in all essential points, but some of them have the calicles more 
crowded, smaller, and subangular in some areas. 

Stephanoccenia intersepta (Esper.) Kdw. and H. 

Madropnra intercept a Esper, Pflanz., Forts., I, p. 99, pi. lxxix, 1797, 

A street interseptu Lam., Hist Anim. s. Wrt,, ii, p. 366, 1816; ed. ii, p. 417, 
(non Dana). 

Stephanoeoenia internepto and tf. Miehclini Edw. and Ilaimc, Ann. Sci. Nat., 
x, pp. 800, 801, pi. 7, fig. 1-1 ft, 1849; Hist. (Jamil., ii, pp. 265, 366, 1857. 
Gregory, Quart. Jour. Geol. Sot*. London, li, p, 376, pi. xi, figs. 5rr, 55, 6, 
1895. Vaughan, op. oil., p. 30, 1901. 

Antittastrcpa spongiformin Duncan, Revision Mad., p. 108, 1884, (t. Gregory 
from type). 

The recent specimens that I have seen from the West Indies agree 
better with 8 . Michelini , which is, perhaps, only a massive variety 
of 8. intercept a. 

The American Museum, New York, has a large lobulated mass, 
over a foot in diameter, from Jamaica. This has six large rounded 
lobes, the largest about 0 inches in diameter, rising from a common 
basal mass. 

The septa are much exsert, narrow, entire, and with the inner 
edge perpendicular, leaving a narrow central cup. The columella is 
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small, lamcliose, sometimes with a minute central tubercle. The 
ealicles vary considerably in size, being smaller and more crowded, 
sometimes angular, at the bases of the lobes. The distance between 
them is also variable. The diameter of the ealicles varies from 1.75 
to 2.5 mm , but most of them are about 2 to 2.5 Inm . 

Throughout the West Indies, but not recorded from Florida nor 
from the Bermudas. Fossil in the elevated reefs of many of the 
West Indies. 

Cyphaatr&a noduloaa Ver , sp. nov. 

Plate XXXI. Figures 2, 2 n , 2 b . 

The coral forms small nodular masses, about 55 to 05 mm in diameter 
and :lf> to 45 mm high, consisting of numerous small, rounded or short, 
subclavate nodules, rising like incipient branches from a common 
thick, irregular base. It is compact and heavy, with small circular 
ealicles. 

The corallites, where not much crowded, project distinctly above 
the cauienchyma ami have a rather thin rim and feebly costate wall. 
In other parts they are not at all raised and the ealicles may be 
immersed in the camenehyma, which is very compact, with the sur¬ 
face sometimes covered with low rounded granules, in radial costal 
lines, but in other parts it is often nearly smooth. 

The ealicles are small, hut rather open and deep, owing to the 
narrow septa. They are mostly from 1.25 to J.50 u,ni in diameter, and 
are often separated by spaces of 1 to 2 ,,,m . 

The septa are in three cycles, consisting of 12 narrow, subequal 
ones, of the two first cycles, alternating with 12 very narrow or 
rudimentary ones of the third cycle. These last are often lacking, 
or invisible without a lens, in some of the systems. 

The larger septa are narrow, usually much exsert, with an obtuse, 
serrulate apex, and a perpendicular inner edge, which is finely ser¬ 
rulate or subentire; their proximal portion is very thin and denticu¬ 
late. The paliform tooth is very small, but distinct, papilliform. 
The columella is small, minutely trabecular with one or more minute 
papilla* on the surface. 

In sections the walls and cxotheca are often entirely compact, 
especially near the surface, but. in other parts there may be exothecal 
cellules; the septa are thin and divided into numerous fine tra¬ 
beculae ; the dissepiments are numerous, very thin, nearly horizontal, 
often subtabular ; columella loosely trabecular. 

Bahamas,—It. P. Whitfield; three specimens, No. 542, Amer. Mus. 
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Family Stylophoridee Ver. 

Styiophorince Edw. and Haime, Hist., ii, p. 183, 1857. 

Stylophoridar Verrill, these Trans., i, p. 514, 1867. 

Corals mostly branched, often encrusting when young; sometimes 
1 ohulate or massive, increasing by budding. Calicles small, stellate, 
iumersed, usually separated by rather abundant exothecal ctenen- 
chyma, not entirely solid, and often granulated or striated on the 
surface. Septa generally either 10 or 12. I^oeuli between the septa 
not filled up below by stereoplasm. Columella various. Polyps 
exserl in expansion, usually with 12 , 20 , or 24 tentacles. 

This family is chiefly Indo-Paoific, where it is represented by 
uumerous species of Stylophora . 

Hadracis decacti* (Lym.) Ver. 

Astrea decactis layman, Pror. Boaton Hoc. Nat. Hist., vi, p. 260, 1859. 

Madras is dcoacti# Verrill, Bull. Mua. Comp. Zoo]., l, p. 45, 1864. Pourtal**. 
Deep Boa Corals, pp. 28, 67, pi. vii, figs. 1-4, 1871. Queloh, op. fit., p 58, 
1886. Gregory, op. eit., p. 258, fig. 1, 1895. Verrill, tlie«e Tran**,, x, p. 
554, pi. Jxvii, figs. 8, 10, 1900. 

Rttt4Hsht fameifosa Dneh. and Mich.. Oorall. AntiII., p. 889 [62], p). ix, figs. 7. 
8 (as numbered on plate, not 8, 9 as in text), 1860 (non Stylvphorn mirabilis , 
p. 61, pi. ix, figs. 6, 9, as numbered, not 6, 7, as in text). 

Stephanocornia dendroidea Duncan, <^uart. J. Linn. Soc., xix, p. 482, 1868, non 
Edw. and H. (t. Gregory). 

Aarhelia decactis Vaughan, op. cit., p. 8, 1901. 

r Madraci* atprrula Moseley, Voy. Chall., ii, p. 182, 1880, from B. W, Bank, 
off Bermuda, 80 fath. (f non E. and Haime). 

This species occurs in thin crusts, irregularly massive, nodose or 
lobulated, and also both in slender, and in short, stout, branched 
2 . 2a. 



Figure 2.—Madracis decactis (Ly.) Ver. Part of the dry coral, x 6. 
Figure 8a. - The name, with the polyps expanded, x 18. 


forms. The animals have been described both by Pourtalta and 
myself and were figured by me. (These Trans., x, pi. lxvii, fig. 10.) 
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The general color of the coral, in life, is yellow, yellowish brown, 
or purplish brown ; disk often purplish, with white radii, forming a 
star around the mouth ; lips and tips of tentacles white. 

As stated by Pourtales, and figured by me in 1900, there are three 
pentamerous cycles of tentacles (6, 6, 10) and two equal cycles of 
septa (5, 5). Sometimes a few rudimentarv septa of the third cycle 
appear. One Bermuda specimen has several very large calicles, with 
20 to 30 regular septa. PI. xiv, fig. 0. 

Duncan (Revision, p. 4/5, 1R84) united Arabella E. and H. with 
this genus, under the name of Madron's. Several others have done 
the same. Vaughan, however (op. cit., pp. 5, 8), proposes to unite 
them under the name A she Ha. Both names are of the same date. 
Therefore, if they are to be united, Duncan’s choice of names ha^ 
precedence and should be upheld. Kent gave it the name J'entalo- 
phora, as a substitute for Beussia (preoccupied). 

However, these genera scorn to me sufficiently distinct. Asohrfiu 
lacks the definite hounding ridges of the calicles and the granulated 
exotheca. Its ovotheeal surfaces are smooth or striated, and show 
no partitions bet ween the calicles. 

Perhaps the Madraeis taken by the Challenger, on the S. \V. 
Bank, in 30 fathoms, and recorded by Moseley as M. asp< rula, w r as 
M. deeaeti#, which is not uncommon on the reefs in shallow w ater.* 

Some of the lohulated or branched clumps are 0 inches or more 
high aud broad, hut they are very brittle and not often obtained 
entire. Several large and fine specimens of this kind are preserved 
in the American Museum, New* York, ns well as a slender, diehoto 
mouidy branched variety. Both forms occur at the Bermudas. 

It is found on the Bermuda Reefs and throughout the West Indies. 
It also occurs as a fossil in the raised reefs of many of the islands 
Gregory (op. cit.) records it as a Pleistocene fossil from Bermuda, 
(probably from Nelson’s collection in (fool. Hoc., London). The age 
of such Bermuda fossils, from the u beaeh rock,” is howevei \er\ 
uncertain, but they are probably post pliocene, or post glacial. 

Pourtafos was evidently wrong in referring to this species the 
Stylophora ndrabilis T)uch. and Mich. Probably he was misled by 
errors in the numbering of the plate (ix). On that plate there are 
two figs. 9. One of these is a misprint for 7, and represents the 
enlarged calicles of the mirabtlis (fig. 0), and shows 18 to 24 equal 
septa, The other fig. 9 is a SolemutnJea and should have been in. 
Other errors in numbering occur on this plate. 

# Pourtal&s (Deep Sea Corals, p. 27, pi, vii, fig. 4, and in later papers) records 
if. asperula Edw. and Haime, from the West Indian region, in 80-280 fathoms. 
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Axoheha Schrammii ? Pourt, Mem. Mua. Comp Zottl , iv, p. 41, pi viii, 
fig, 2, 1874. 

Plate XVIII . Figures 8, 4 

Coral small, arboresoently branched, the terminal branches slender, 
tapered, acute ; the larger stems are about 12~l5 ,l,m m diameter. The 
coral is hard; the eoenenchyma is abundant in the larger branches, and 
its surface is covered la ith long, curved septocostal strim, between 
which it is microscopically granulated, but there are no lines of gran¬ 
ules bounding the calicinal areas, as in Madracin. Septa 10, equal, 
narrow, slightly prominent. Columella small, solid, tubercular. 

Several specimens are in the Museum of Yale Univ. They are 
attached to pieces of a cable. (Coll H. A.Ward.) Guadaloupc(Pourt.). 

Its calicles agree better with A. myriaeter (?) Pourt., pi. viii, fig. 
8, which may not be distinct. No. 5662. 

Family Oculinidse Edw. mid Haime, restr. 

Ocuhnidet Verrill, these Trans , i, p 314, 1867 

Corals generally branched, increasing by budding. Calicles round, 
stellate. Septa 12 to 4 h or rarely more, unequal, usually entire or 
subentire ; pali often present. Interseptal loculi become filled up 
and obliterated below by a solid endothecal deposit, or stereoplasm. 
Usually a solid comenchyma, with curved costal striations on its 
surface, separates the calicles, especially in the older parts of the 
coral, where it is often abundant. 

Madrepora (Linn4) Oken, restr. (non Lam ) Type, M. oculata Linn£. 

Madrepora (pars) Lhm4, and of all writers before 1801 (not of Lamarok, 1801, 

nor of 1816; not of Ehrenberg, 1884). 

Matrepora , restricted (altered spelling), Oken, Lehrb. Naturg., p, 72, 1815. 

Oculina (pars) Lamarck, Hist. Anim. sans Vert, !i, p. 284, 1816. 

Amphelia and Lnphelia Edw. and Haime, Comptes-rendu*, xxix, p. 69, 1849 

Amphthflia and Lophoheha Edw. and Haime, Hist. Nat. Corail., ii, pp 116, 

118,1857. 

Lophohelia Ponrtalfcs, Beep Sea Corals, p. 25. 

It is well known that Linn6 (Syst. Nat., ed. x, 1758) did not include 
in his genus Madrepora any recognized species of the Lamarckian 
genus of that name, but placed by an error 31. mnrioata (in which 
several species were included) in his genus MiUepora , although it 
agrees with his definition of Madrepora. He corrected this mistake 
in the ed. xii, p. 1279, where Madrepora muricata appears. Pallas, 
(Elenchus, p. 827, 1766) had previously made the same correction. 

No valid attempt to subdivide the great genus Madrepora seems to 
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have been made until 1801, when Lauiarck (Syst. Anim., pp. 869-875) 
divided it into eight genera.* Unfortunately he restricted the name 
Madrepora to the group that included M. muricala and M\ porites 
Pallas. The latter was made the type of Barites, by Link, 1807. 

The next restriction of the name was by Oken (Iiehrb., 1815), who 
established a number of additional generic subdivisions and restricted 
Madrepora (which he spelled Matrepora]) to four species, one of 
which, M. ramea , became the type of Bendrophyllia Bv., 1 8110 ; the 
others were earlier (1810) placed in Oculina by Lamarck. One of 
these (M. oculata Limit*), which is the long-known and officinal “white 
coral ” of the Mediterranean, the “ Madrepora vulgaris ” of Tournc- 
fort, may well be taken as the true type of Madrepora , not only on 
account of Oken’s restriction, but also because of the rule, advocated 
and followed by many naturalists of the Linntean period, that the 
type of a genus should be the most common or officinal and well- 
known species, if such were included. Certainly M. oeulata would 
answer well to this requirement, and so would M. prollfera. 

Moreover, in following the principle of elimination, this was one of 
the very last of the determinable Lin mean species to receive a special 
generic name (1840). M prolifera , the second species of Oken, and 
the type of Lopliohelia E. and II., is now made congeneric with 
M. oculata . 

Therefore, it appears that oculata should be taken as the true type 
of the restricted genus Madrepora , if the Lamarckian nomenclature 
must, in this cam*, be abandoned, as argued by VaughanJ and other 
recent writers. 

* These genera are as follows. * Cyclolite*, p. 860; Funyiit, p. 869, Caryo 
phyltia, p. 870 ; Mad'repora, p. 871 ; Aatrea, p. 871 ; Meandritut, p. 878; Parana , 
p. 872; Agaricia , p. 878. 

f That Oken, in using Mai repot a, did not intend it as a new name, but only as 
a corrected spelling of Madrepora, is proved by the fact that in citing the Lin- 
ntean names of species under various genera, he invariably quotes them as 
4 ‘ Matrepora” -or “ Afcif.” of Linnl. The generic divisions of Madrepora pio- 
poflied by Oken are as follows:— Astrea , p. 65 = Antrea (pars) Lam., 1801; Aero - 
j»ora, p. 86; Turbinaria , p. 07; Faria , p. 07; Pectinia , p. QS—Meandnna 
Lam., 1801 ; Vndaria , p. 89= Agarieia , Lam., 1801; Mycedium , p. 09; Miean- 
dra, p. 70; MatiYpora , p, 71 (includes 4 species, via.— M. ramea , M. prolifera, 
M. viryinea , M. oeulata) ; Gafaxea, p. 72 (with 4 species); Muasa, p. 78 (2 species); 
Fungia, p. 74, 2 sp. = /V»Hn*a Lam., 1801. 

Probably Lamarck’s Systems Anim. sans Vert., 1801, was not known to Oken, 
for he makes no reference to it. The coincidences in some of the names were 
probably due to the influence of the older specific and polynomial names. 
Neither does he refer to Link’s work of 1807. 

% Samral. Geol. Reichs-Mus., ii, p. 88, 1901. 



U2 A. Verrill—Bermudian and Went Indian Reef Corals ♦ 

Ehrenberg, in 1834, definitely restricted Madrepora to a group 
that included Porites and Montipora , while he called the Lamarckian 
genus, Heteropora. His nomenclature cannot be followed: 1st, 
because Porites had been separated and named by Link, 1807, and 
Lamarck, 1816; 2d, no recognizable species of Montipora was 
included in Madrepora by Linne, ed. x ; 3d, l/eteropora had pre¬ 
viously been used by Blainville for a bryozoan; 4tli, Oken’s restric¬ 
tion has priority. 

For several reasons, it seems to me doubtful whether, under the 
rules of priority usually accepted, it will not be thought by many 
unnecessary to abandon the name Madrepora for the mnricata* 
type, as restricted by Lamarck, for the following reasons:— 

1st.—By Linn«'* and all other writers of his period Madrepora was 
used as a collective name for all corals of the order Madreporaria It 
was rather an order or suborder than a genus, and therefore it seems 
useless to apply the rigid modern rules of priority to such a group 
name. 

2d.— Madrepora muricata L. had been referred to Madrepora by 
Linne, as M. spinosa , before the date of ed. x (Mils. Tessin., p. 118), 
and its reference to Millepora in the later work was clearly an error 
speedily corrected. * 

3d.—Linne, in ed, xii, gave his more mature and corrected view's as 
to his own genera. Therefore, for the discussion of generic nomen¬ 
clature, it might be better not to go back of that edition. 

4th.—It is possible that at least one of his species in the ed. \, 
viz. M. polygama y No. 28, p. 795, belongs to the Lamarckian genus 
Madrepora , for it was described as having cylindrical, 12-rayed 
calicles, though the larger cells, mentioned by him, wwe probably 
parasitic barnacles. This species is probably indeterminable. It 
may have been a Montipora . 

Should M. pohjgama L. be hereafter positively identified as a 
species congeneric with M. muricata , as is possible, this fact alone 
would, perhaps, make valid Lamarck’s restriction of the name Madre¬ 
pora in the opinion of many. Huch a determination is not impos- 
sible, though this species has hitherto remained very doubtful. 

In the meantime many persons will doubtless prefer to take the 
more recent and radical course, and apply some other name to 
Lamarck’s Madrepora , Vaughan (op. cit., p. 08) has adopted 
Isopora , first used under Madrepora as a subgeneric name by Studer, 

* By another error he referred the “red coral r (CoraMum rubrum) to Madre¬ 
pora (JWT. rubra , p. 797). 



A. JE Verrill--Itermudian and West Indian Reef Corah . 118 


in 1878. Under ibis name be included the whole extensive genua. 
This name would surely be a very inappropriate one, so far as its 
significance is concerned, nor would Studer’s definition apply to the 
genus, as a whole. Moreover, it may become necessary to separate 
lsopora , in Htuder’s sense, as a genus. I believe that Acropora 
Oken has much better claims for adoption in plaoc of Madrepora . 
(See below.) 

As restricted above, the genus will include branching oeulinoid 
corals that increase by lateral or marginal buds ; with turbinate 
corallites, and deep cup-like calicles. The comenchyraa is usually 
abundant and solid in the main branches and trunk, but may be 
very scanty m the terminal branches. Pali lacking. Septa broad, 
entire. Columella small or lacking. 

Besides the type and M. Virginia (L.), which is considered identi¬ 
cal with it by Edw. and Haime, the genus Madrepora , as restricted 
above, would include the following species and others: 

J/. venusta K. and II., Australia. 

M . ejrigua (Pourt., as Lophohelia). Off Florida, 86-79 fathoms. 

M. Carolina (Pourt., as Lophohelia). Off Havana. 

M. prolifera (L.). Boreal and Arctic, and in deep waterto Florida. 

M. infnndibulifera Lam. (as Oculina). Kent, fig., 1871 ; Quelch, 
p. 58. Ternate. 

M. subcostatu (Edw. and II.). Locality unknown. 

M. Lefrancei (E. and II.). Pliocene of Europe. 

M. Candida (Moseley, 18H1, as Lophohelia ). Off Sombrero I., 450 
fathoms. 

M t tenuis (Moseley, 1881, as Lophohelia ). Philippine Is. 

Jf. anthophyttites (Ellis and Sol.) ; E, and Haime, as Lophohelia . 
E. Indies. Type is in Hunterian Mus., t. Young. 

M. omata (Duncan). North Atlantic. 

Family Busin ill Idas Verrill, 1866. 

EusmiUiru t (pars) and J^uphyllicusees Edw. and Haime, Hist. Corall . li, pp 144 
and 188, 1887. 

Corals dichotomous, glomerate, or massive, often meandriniform 
or astreiform, increasing chiefly by fission, complete or incomplete. 
Septa entire or nearly so, sometimes very finely serrulate. Pali- 
form lobe, feeble or lacking. Columella variously developed, often 
lacking. Zoftids aetiniform, much exsert in expansion. 

Teaks. Conic. Acad., Vol. XX . 8 Novbmbkr, 1901. 
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Euamilia. aspera (Dana) Edw. and Haime 
Kuphyllia a spent Dana, Zo(>ph U, S. Expi. Exp., pp. 164, 720, pi. ix, fig. 7, 
1846. 

Eusmilia aspera Edw. and Haime, Hist. Corail , ii, p 187, 1857. 

Eutnuilia Knorrii Edw. and Haime, Mon. Aster., Ann. Bci. Nat , ZoOl., aer. 8, 
x, p. 265, pi. v, tig. 2, 1849.* Gregory, op. cit., p 261, 1895 Vaughan, 
op. cit., p. 18, 1901. 

Dana’s figured type \h in the Yale Museum. The description is 
good and the outline figure is very correct. It represents a branch 
with three ealicles, broken from a larger specimen, also in the Yale 
Museum. No. 460. 

8 . 



Figure 8.— Eusmillia aspera (Dana). Part ot type, f natural size. 

This specimen has the columella well developed in most of the 
ealicles, though small in some of the younger ones. It consists of 
variously contorted thin lamina*. The costa* are alternately large 
and small; the larger ones are thick, angular, uneven or lobed, often 
cristate near the ealicles, and irregularly dentate, with small rough 
teeth. 

There can be no doubt of its identity with & Knorrii E. and H., 
as these authors themselves admitted in their Hist. Corail., 1857. 
Therefore it seems strange that both Gregory and Vaughan should 
have tried to restore this discarded later name without any legiti¬ 
mate reason.f 

* Gregory (op. cit., p. 261) quotes the date of Knorrii Edw. and Haime, 
Monog., as 1848. Edw. and Haime themselves quote it in Hist. Corall., ii, 188, 
as 1849 Gregory also quotes aspera Dana as 1848. It is well known that his 
report was published in 1846. But Gregory repeats this wrong date under 
various other species, so that we cannot reckon it a typographical error, Edw. 
and Haime give the date as 1846, correctly. 

t Gregory’s statement that Dana’s species was “ so inadequately diagnosed 
that there can be no certainty regarding it,” is obviously erroneous. Edw. and 
Haime certainly were able to recognize it. The figure and description are far 
better than those of most corals before Dana’s work. Moreover, the type, duly 
labeled, was in the same case and on the same shelf with other specimens that 
Mr. Gregory examined when he made his very hasty visit to the Yale Museum, 
(see p. 145). He could have studied it and various other types of Dana, had he 
taken the necessary time. 
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Family Mussidce Var. 

Fasciculate, glomerate, massive, and sometimes simple corals, 
increasing by fission, and with strongly dentate or spinose septa, 
without a paliform lobe. Calicles generally large, sometimes united 
in short or long series, but always with distinct centers and radial 
septa. Polyps much exsert in expansion, actiniform, with large 
tentacles. 

Isophyllia Edw. and Haime (emended*). Hose Corals “ Cactus Corals.” 

Muhho. (part*) Dana, Zooph , p. 173, 184ft. 

Symphyllia (jtara) Edw, and Haime, Ann Bci. Nat., xi, p. 236, 1849 ; Oorall., 
ii, p. 878, 1857; Ouch, and Mich., Corall. Antill., p. 69, 1861. 

hophyllia Edw. and Ilnime, Pol. Foss. Paleoz., p. 87, 1849 ; Hist. Corall., ii. 
p. 974, I&57. 

Myrstophyllia (pars) Edw and Haime, Oompt.-rend., xxvii, p 491, 1848 , 
Hist. Corail., ii, p. 875, 1857 (2d section). 

Uihophyllia (para) Duch. and Mich., Corall. Antill , pp. 67, 68. I860, young, 
(won Edw. and Haime). 

Hophyllia (para) Brnggmann, Ann and Mag. Nat. Hist., Oct., 1877, p. 812. 

Symphyllia (para) Duncan, Revision, Journ Linn. Soc,, xviii, p. 91, 1884. 

This genus, as now restricted, includes a group of Mussid <p in 
which the calicles, when mature, are large and open, isolated or in 
series, with numerous large, strongly serrate septa; the serrations 
are either subequal, or else larger toward the columella, which is 

* The genus, oh here limited, corresponds with that of Edw. and Haime of the 
same name, plus certain forms referred by them to Symphyllia and to Mycrtu- 
phyltia (hf. Jknuwna E. and H., Hist , p. 877, pi. D4, flg. 2). Most of their 
species of Symphyllia are simply Muasw with coalescent walls. So Symphyllia 
and hophyllia cannot be united in bulk, as was done by Duncan and by Pour- 
tales, under either name. Symphyllia should be dropped and its species should 
be distributed to Mussa and hophyllia , according to their structure. But if 
retained at all, even as a subgenus, it should be used for the typical East Indian 
forme, like S. radiant* E. and Ii. 

.1 cannot distinguish in Mycetophyllia Danaana E, and H. any characters apart 
from hophyllia. 

Nor can 1 find any good reason for separating Vlophyllia , or at least the typi¬ 
cal species, widely from Symphyllia and consequently should consider such 
species as nearly related to the massive Muaav, The only difference from 
Symphyllia , as stated by Edw. and Haime, consists in the denticles of the 
septa being larger toward the columella, while in the latter the distal ones are 
the larger. But 1 have studied specimens of crittpa , the typical species, (see p. 
181) and have found the teeth variable in this respect; in some calicles the larger 
teeth were distal, in others proximal, in one specimen, and these differences may 
be observed on the septa of a single oaliole. The fossil forms of Edw. and 
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formed of loosely arranged processes of the septa. The cost# are 
distinct, but narrow, serrulate ribs* The primary collines are radial, 
dividing the margin, at one stage of growth, into several (normally 
six) calieinal lobes ; they may be solid, with a simple wall, or they 
may be double, with intermural exotheca and a groove on the 
summit. These variations often occur on one specimen. The union 
of the walls may also be so incomplete that they stand separately 
in many parts of some examples. The oalioles vary greatly in size, 
form, and degree of union into series, even on one specimen of most 
species, when full grown. 

The relative number and closeness of the septa, the granulation of 
their surfaces, the general character and size of their serrations, and 
the character of the eostw and their serrations afford much better 
characters for specific distinctions. But all these vary more or less, 
so that a large senes must be studied with great care before one can 
reach an intelligent opinion as to the limits of any of the species of 
this group. 

The figures that have been published of the species of this genus 
are entirely unsatisfactory. Even the beautiful lithographic figures 
drawn by Sonrel for Professor L. Agassiz (see Pourtales, Florida 
Reefs, pi. vii) are by no means correct enough for systematic pur¬ 
poses.* Photographs alone can properly represent corals of this 
character. After a most careful study of the large series of 
levphyllia? in my own collections and others that are in the Yale 
Museum, the Museum of Comp. Zoblogy, the American Museum, 
New York, and several other large collections, I am convinced that 
far too many species have been recognized. In the Bermudian series 

Haime I have not seen. The absence of spinose cost* seems to he a character 
of more value for distinguishing true Uiophyllia than the position of the larger 
teeth. But the Bed Sea species figured by Klunzinger look more distinct, on 
account of their acute, nearly naked collines, which thus approach those of 
Tridacophyllia. The Amerioan species that have been called Uiophyllia belong 
to iBOphyllia. 

In our Bermuda JsophylUcB similar variations in the position of the larger 
teeth often occur, as will be noted in the descriptions. Indeed, the larger teeth 
are more frequently the proximal ones. 

It may eventually be necessary to reunite all these groups under the original 
genus Afwssa, if a few additional intermediate forms should be discovered. 

* This is due to the impossibWty of drawing by hand, with accuracy, the vast 
number of unequal septa and their numerous variable denticles. All the figures 
are, therefore, generalized or idealized by the artist, so that the septa and their 
teeth are much too regular and uniform, and for the same reason, they also 
appear too numerous and too crowded. 
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I can find no evidence of more than three species, and I am not cer¬ 
tain that more than two of these can eventually be kept apart. 
Quelch, however, with a much smaller series, recorded (op. cit., pp. 
10, 11) eight species from Bermuda, including the young forms that 
he called Lithophyllia. Probably all his Bermuda forms belong to 
I dipsacea and I fragilis. 

When young, all species of this genus and of Massa (including 
*Syinphyllia), etc., have a simple, more or less cup-shaped coral, 
attached by a rather broad base. These may become in some cases 
*J& to 40 miu in diameter before they begin to form marginal infold- 
ingw, as a commencement of the process of fission. 

Such simple young forms have been put in a special genus 
(S<>oiytnia llaitne, 185a, or Lithophyllia Edw. and Iiainic, 1857J\ 
The type of this genus was M. lacera Pallas. It appears to be the 
youug of Mnssa cardans (Ellis aud Sol., sp.).* 

Therefore Lithophyllia is a synonym of JMnssa, rather than of 
Isophyllia^ though several species described bj Duch. and Mich, 
unquestionably belong to Isophyllia, as indicated in the synonymy 
above. All the Bermuda simple forms are young of Isophyllia , and 
mostly of 7. dipsacea and /. frag His. PI xix, tig. 5. 

The generic relations of these simple young forms can usually be 
told by the character and spin illation of the costa*. In Massa the 
cost sb are generally imperfect, with rows of strong, sharp spines, often 
recurved. In Isophyllia the cost® are generally raised and continu¬ 
ous ribs, often lamelliform, and their spines are small and more 
regular, usually more like serrations of the edge. In Massa the 
septa are also more* strongly and more unevenly serrate oi lacerate, 
especially toward the outer end. 

At a later stage, but varying in size, even in the same species, the 
edge of the cup begins to be undulated or lobed; most eommonh 
there are six outfoldings and six infoldings at first, corresponding to 
the primary and secondary septa, hut the number may varjrl’ioni 
three to seven, or even eight or more. When four lobes are formed 
the coral is apt to be squarish. (Bee pi. xvii, fig. 4.) These primary 
folds and lobes may continue to grow regularly for some time, till 
several large marginal calicles, usually five or six, develop around 
the central, stellate, primary oalicle (pi. xvii, figs. l-n). This is the 
most normal and regular mode of growth for all the species of this 

* This large species should, therefore, be called Mn**a lae&ra (Pallas) Oken 
The calieles are often 40 to 60 mm broad, mostly isolated, cost» strongly spinout* 

It is found throughout the Weet Indies, to South Ameiioa, but not at tht< 
Bermudas. See below, p. 180. 
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genus. The infolding of the margin is often delayed till the calicle 
is 25 to 40 rom across. 

But frequently the first outfoldings of the margin begin much 
sooner than usual to form secondary folds of the same nature, l>efore 
the first series of calicles is fully formed. This gives rise to the 
early formation of a much larger number of calicles, some of which 
may long remain incomplete and united in scries. For the same 
reason the calicles in such a coral will be, lor some time, smaller m 
size than those that divide more slowly, thus giving them a very 
different appearance. But both conditions may exist at the same 
time on some specimens, and many irregularities constantly occur. 
(See pi. xvii, figs. 5, (J.) Some species, however, normally divide 
more rapidly than others. (PI. xx, fig. 1.) The outfoldings of the 
margin may not much affect its regular circular outline, »n in pi. 
xvii, figs. 1, 2, (/. fray Ms). But in other cases they may be m> 
extensive as to produce a deeply lobulated outline, when seen from 
below, as in pi. xvii, fig. 3, (/. fray ills). Large specimens of eithei 
species (sec pi. xvii, figs. 5, (i of fray ilia) generally have a large 
number of calicles, irregularly arranged, many of them isolated, hut 
mostly in short series. 

Resorption of parts of the walls and septa or of the entire thick¬ 
ness of the colhnes frequently takes place, and thus allots the appear¬ 
ance. In some eases this results in breaking up the eollines into 
detached portions or isolated columns. This I have seen in I.fragUia. 

The geuus is chiefly, or perhaps entirely, American. The simple 
form described as L australis , first from Australia, was considered 
the typo of a special genus, Ilomophyllia , by Bntggmann, 1877. 
The species described by Klunzinger from the Red Sea as /. ery- 
fhrr&a appears to me to belong rather to Ulophyllia or Mussa. 

Iaophyllia dips&cea Dana Rose Coral 

Mu&a dipsacea Dana, Zooph , p. 184, 1846. 

Symphyllia dipsacra Edw. and Haiuie, Corall., li, p. 878, 1857. 

Uophylha dipsacea Verrill, Bull. Mua, Comp. Zoo!., l, p, 49, 1864; Pourtal^s, 
Deep Sea Corals, p. 71, 1871 ; Florida Reefs, pi. vii, figs. 1-8, 1880. 

Isophyllia av strain (pars) Edw. and Haime, Corall, li, p. 875 (young), 1857. 

f SymphyUia amnion* 4* 8 comferta + 8, aylm-bS. helianthus +8. Thomaximia + 
S. aspera + S\ cylindrica + S Knom <4 8 . vcrmcosu (abnormal) Duch. and 
Mich., Corall. Antill., pp. 71, 72, 1860. 

tlAthophyllia aryemonc+L cylintlrtca Duch. and Mich., op. cit., p. 68, pi. ix 
fig. 121, pi. x, fig. 15, pi ix, ligg. 17, 18, 1860, (young). 

Isophyllia australis 4 cylindnea + Knoxi + Lithophyllia Oubensis* D. lacera 
(non Pallm»)4-£. argsmonr Qnelch, Voy. Chall., Zo6L. xvi, pp. 10, 11, 16, 

pp. 88-86, 1886. 
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Plate XVIII. Figure 2. Plate XIX. Figures 2, 3. Plate XX. Figtre 2 

ThiR species occurs in abundance at the Bermudas, in shallow 
water (1 to 20 feet) on nearly all the reefs, and also along the shores 
attached to rocks, and even to small stones on shell-sand bottoms, 
where other corals do not grow r . It is very abundant even in 
Harrington Sound, where but few species of corals are found, owing 
to the less density of the water. 

I have personally collected and studied hundreds of specimens of 
this and the following species, and ha\e kept large numbers ali\e, to 
ascertain, if possible, whether tw r o or more species occur there, and 
to learn the character and extent of the variations. 

Probably no coral varies more than this in form, mode of giowth, 
union and separation of the calicles, and consequently in the si/e 
and form of the calicles, character of the columella, number and si/e 
of the teeth of the septa, extent of the epitheea, etc. 

Therefore many nominal species have been founded, especially by 
Duoli. and Mich., on mere stages of growth and on ordinary indi 
vidual variations in the mode of growth, union of the walls etc. 

The colors of the living animals of this and frayitis are aKo 
extremely variable, and often very beautiful Most commonly they 
arc variegated with gray, lavender blue, green, and flake-white in 
variable proportions. But specimen* often oeeurred, (‘specially in 
1898, rarely' in 1901, that wore largely or wholly bright emerald- 
green, or grass-green. I have had some that were bright green over 
one-half the surface, and lavender and gray on the other half. The 
difference in the external appearance of the animals of this and 
fray Win are slight Therefore the color of the animal cannot he 
used to distinguish species nor even varieties. 

The same is true of the isolation and union of the calicles in series, 
for a single specimen often show's the extreme conditions on its 
different parts. The col lines generally have simple, solid, rather 
thick walls, hut sometimes they are double with a groove on the 
summit, as is the case more commonly in frayHis. 

This species has a heavier and more solid coral than fray if is, with 
stronger and thicker walls. It can best be distinguished by tin* 
decidedly thicker and closer septa, Vhioh have stronger, stouter, and 
more regular, spiniform teeth on their edges, the snr.e of the teeth 
decidedly increasing toward the columella, w here the septa are also 
usually distinctly thicker. 

The calicles, when well grown, are generally broader, moie flar- 
inff, and more shallow. The costie are less prominent, thicker, 



120 A. M VtrriU—Bermudian and Wt$t Indian Reef Corah. 


closer, and strongly spinulose, with small, but strong, acute, rough 
spines. The collines are radial at first, but may soon become 
sinuous. They may be solid, or they may be double with a groove 
on top, more or less wide and deep. In many large specimens a con¬ 
siderable proportion of the calicles are simple. 

A medium specimen, 80 mm across, has usually 10 to 12 septa to the 
centimeter, of which 7 or 8 are larger ones, the others beiug much 
smaller. The larger calicles are 20 to 25 mtn wide, but others on the 
same coral are not over 15 rom ; they are 8 to 10 mln deep. This 
example has double walls. The columella in this is made up of few 
strong trabeculae and angular spines. lu this specimen the larger 
septa are thickened toward the columella and bear on that part 
large, thick, spiniform teeth ; more distally the teeth are smaller, 
decreasing to the margin. PI. xviii, fig. 2. 

A very well grown Bermudian specimen, ioo nim in diameter, has 
five pretty nearly circumscribed large marginal calicles ; four of 
them are just beginning to have marginal infoldings, for new 
collines. In this the diameter of the undivided calicles is 28 m,n , but 
some that are beginning to divide are :to to 33 mu * across, transversely, 
but 40 to 45 ronc, across the broadest parts; depth 10 to i3 mm . The 
collines are double-walled in most places, with a wide, deep, inter- 
mural groove, 

The septa are numerous, close, rather thick, especially toward the 
columella ; the edges are strongly and rather regularly toothed, the 
teeth beiug mostly acute and thickened, generally decreasing in 
length toward the margin of the calicles. The costa? are thickened, 
little elevated, roughly spinose, with small acute spines. 

This coral was attached by a small central pedicel and the under 
side is six-lobed and imperfectly covered with epitheca to within 
4 to 8 n,m of the margin. The columella is formed of rather slender, 
loose trabecular and spinous processes. PI. xix, fig. 2. 

A Bermudian specimen with six unusually large and open, nearly 
simple, marginal calicles has six large, regular marginal lobes, con¬ 
spicuous on the under side ; only one of those has begun to infold 
the margiu, for secondary divisions. The collines are thick and 
nearly solid. The five undivided marginal calicles are 22, 28, 28, 82, 
and 36 mm , in transverse internal diameter, from wall to wall; the 
one that has just begun to divide is 40 0,m across and 52 mm long ; the 
most regular one is 82 TOIU wide and 40 tom long ; the central calwle is 
about 20 by 25 mm across, and J5 mm deep ; the marginal calicles arc 
about 8 to 10** deep. (PI, xx, fig. 2.) 
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The septa are strong, thickest toward the columella, where they 
bear large, stout, angular, acute teeth, often irregular and united by 
their bases. Small thin septa usually alternate with the larger ones, 
and have long, thin, sharp teeth. There are usually about five 
larger and four smaller septa to a centimeter. The columella is 
small and composed of many slender processes in some of the calicles, 
and of fewer, stouter ones in others. The costa? are thick, not much 
elevated, roughly spinulose, with small acute spines. 

This «|H*cimeu is quite different from most, in appearance, owing 
to the great size, shallowness, and regularity of its calicles, but it 
seems to Ik* simply a specimen that has delayed its secondary divi¬ 
sions longer than usual, so that its calicles have grown broader. 

A few examples of this species have very shallow calicles, the 
inner surface of the cup being nearly flat, but in other respects they 
agree with the ordinary forms. 

Two or more specimens, crowded when young, may graft them¬ 
selves together and later form a solid coral similar to the normal 
ones, but usually somewhat more irregular. 

Abnormal specimens, owing to injuries or disease, may have the 
septa very much thickened ami often hollow, and their spines may 
be hollow, swollen, or even bulbous at the tips. S . verrucosa l). 
and M. was evidently based on a specimen of this kind. 

Our largest perfect specimens arc 150 to 2oo mm (six to eight inches) 
in diameter, but larger and less perfect ones were often seen, perhaps 
the largest were 10 inches across. 

This species is found from Bermuda and the Florida Reefs, south¬ 
ward, throughout all the West Indies. 

Isophyiiia fragilis (Dana) Ver. Rose Coral. Lettuce Coral. 

Afnxfa fragile Dana, Zooph. Kxpl. Exp , p. 185, pi. viii, Ag. 9, 1846. 

InophyUia fragifin Verrill, in Datm, Coral Islands, ed. 2, p. 880, 1874, ed 
8, p. 424, 1890. Queloh, Voy. Chall., Zodl., xvi, p. 84. 

SymphyMa Guadulpeneis Bdw. and Haimo, Anti. Sci. Nat., xi, p. 256, 
1849; Hist. Comll., ii, p. 878, 1857. (Young.) 

/sc jphyllia Gvadnlprnsi* Pourtalto, Deep Bea Corals, p. 71, 1871. 

HymphyUia f *trigam + f A, anemone 4 t S. maiginata Duob. and Mloh., Coral! 
Antill., pp. 70, 72, pi. x, fig. 16, 1860. (Indeterminable from the descrip 
tions.) 

Plate XVL Figures 1, 2. Plate XVII. Figures 1-7. 

Plate XVIII. Figure 1 Plate XIX. Figures 1, 4, 5 

This species, which is about as common as dipsacea at Bermuda, 
and lives with it, can best be distinguished from the latter by the 
thin, lacerate-toothed, very unequal principal septa, which are not 
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crowded, but have rather wide interseptal space*, in which an* the 
much thinner and narrower small septa ; by the usually deep, steep- 
walled calicles; and by the prominent, thin, lamelliform, rather dis¬ 
tant, and only slightly sernilate external costa*,. 

ia 



Figure 4.— IaophyUui fragtH* (D.). Portion of a specimen having many of the 
oalicles isolated, with the polyps partly contracted Photographed from 
nature. About J natural size. 

Figure 4a.—The same, with the polyps. A specimen having two calicles isolated 
and the rest in a long connected series. About { natural size. 

The eollines may be high, steep, and narrow, with a thin solid wall, 
or they may be double-walled, with a groove on top ; or they may 
be entirely disunited in some specimens, up to 2*5 inches (H5 U,,M ) in 
diameter. But these variations in the eollines may occur on a single 
specimen. The septa are decidedly thinner, fewer, and much more 
openly arranged than in dipsacea of the same size, and the latter 
has shorter, much stouter, and more regular septal teeth, and less 
prominent, closer, thicker, and more spinulose costa*. 

The original type* of Dana belongs to the Museum of Yale 

* Vaughan (op. eit., pp. 41, 42, 1901) erroneously refers this species to Colpo- 
phyllia gyrosa. He says that from the descriptions “no specific distinction 
between the two can be discovered.” This statement seems absurd, for the 
Mu*m fragilts«IaophyUia was very Well described and figured by Dana He 
also described and figured the strong, spiniform teeth of the septa. Snob a 
mistake seems unaccountable, and the more so because Queloh had already 
referred it to hophytlia, in addition to my previous determination of it. The 
type of I. frayili *, in the Yale Museum, I have now figured. (See pi. xvi, 
% 1 ) 
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University. It is attached to a stone on which the name and 
locality (Bermuda) were written in Dana’s handwriting. The stone 
is of granitoid character, hut it ipay have been taken to Bermuda 
in ballast, as often happens there. It belonged to the Redtield 
Bermuda collection, which was presented to Yale University many 
years ago. No. 429*. 

This specimen, owing to its growing upon an angular corner of a 
stone, is quite irregular in form ; one side is closely adherent to the 
stone, almost to the edge, while the other side is free from lo to 
and shows very well the thin lamellate costa 4 , finely, unevenly 
serrulate, especially distally where they are highest. They are about 
one-third as thick as the width of the intercostal spaces. The 
collines are irregular and crooked ; most of them are double-walled, 
with a slight groove on top, the walls themselves being thin ; in 
some places the walls are simple, or nearly so. The valleys are 
unequal ; most arc elongated, deep, and narrowed by crowding ; 
others are nearly circular and less deep ; the longer ones are 1 \ to 
20 ,,,m wide, from wall to wall ; the larger circular ones are about 
24 tt,m broad (in other specimens they are often 80 0,U1 broad). 

The septa are very thin, \cry unequal, openly arranged ; their 
edges are irregularly and sharply dentate, with long, thin, flat, acute 
or lacerate teeth, unequal in length and breadth, rough on their sides 
and ends ; the larger teeth are near the columella There are about 
six principal septa to a centimeter, with four or five much thinner 
ones. The columella is open and loose in structure, composed of 
slender, irregular, rough spiuiform processes from the septa. This 
coral is N0 mm broad and 49 w,m high, where thickest (pi. xvi, fig. 1). 

A somewhat younger, turbinate specimen from Bermuda (coll. 
1901), agreeing very closely with the type in the pharaoters of the 
septa, dentations, eostfe, etc., has deeper and more flaring ealicles of 
somewhat large size, 20 to 80 ,n,n in diameter. In this the walls are 
in nearly all cases separate ; they have united partially in some of 
the collines, leaving a wide furrows hut in two collines they form 
only a very thin ami simple wall, showing that this is a matter of 
small importance. This specimen was attached by a small pedicel, 
leaving the lobulated outer wall free for 80 to 85 ram all around ; the 
cost® are thin, high, laminar, and very finely serrulate. (PI. xix, 
% 1 .) 

Other regular young specimens, when attached by a small pedicel, 
have an imperfect epitheca that covers most of the under side, 
except within 4 or from the edge, and the base may be fiat and 
horizontal, circular or lobed. (PI. xvii, figs. 1-8.) 
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Simple young specimens, 20 to 25“® in diameter, are low, shallow, 
nearly circular, and usually show no trace of division or lobulation 
of the margins. They may have five cycles of septa, with the 
larger ones lacerately toothed as in the adult. Plate xix, fig. 5. 

The radial lobes and collines vary greatly with age; the most 
regular young ones, 40 to 65 m ® across, usually have six regular, 
radial calicinal lobes, with six radial collines, and a central primary 
oaliele, but the primary lobes are often five, more rarely four or 
three. The collines are frequently solid or nearly so, without a 
groove on top. (PI. xvii, figures l-tf.) 

In ordinary adult specimens the septa are thin, generally rather 
broad, unequal, and not very close together. The number to a cen¬ 
timeter may be eight to twelve, in fully formed calioles, but in 
imperfectly formed calioles there may be ten to twelve or more. 
The larger ones are normally thin, but firm, broadly rounded toward 
the margin, and not very prominent above the wall. But the form 
varies greatly in different calioles. The serrations are generally 
numerous, unequal, and mostly rather long, the larger teeth being 
fiat, not very wide at base, and with the tips mostly acute, but some¬ 
times forked or lacerate. Those toward the outer ends of the septa 
are usually decidedly shorter than the inner ones, but they are 
irregularly larger and smaller on the whole edge. The columella 
may be rather large and spongy, or it may be small and trabecular 
or laminose even on the same specimen 

The costa? are well developed, and like raised, thin ribs, separated 
by regular grooves, and with the edges sharply and rather regularly 
serrate, with the teeth very much smaller than those of the septa. 
Sometimes the cost® are sublamellar. They may be confined to a 
narrow zone clasp to the edge, or they may be more than 25®® long, 
according to the variable extent of the epitbeca. 

This species is more apt to have part of the corallites isolated and 
nearly circular than L dipsacea . Frequently many of them are dis¬ 
united for much of their length. The larger round calioles may 
sometimes become 4Q m ® in diameter before they begin to divide. 

One of our Bermudian specimens has, on one side, a simple, 
curved, linear valley, five inches long (I25 m »), containing a row of 
uniform, united cahclea, while on the other side the calioles are 
partly isolated, and partly in short groups of two or three, and of 
various forms. 

In the form and colors of the soft parts this species does not differ 
materially from the last. Its colors are equally variable, but per- 
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haps the bright green colors are more common in this species. The 
tentacles are less numerous. 

When full grown this species is often 6 to 8 inches (150 to 200 mm ) 
in diameter and i to 5 inches thick. 

When the calicles are crowded resoq>tion of portions of the 
collines may break them up into detached cone-like or columnar por¬ 
tions, or may simply cause interruptions of their continuity. 

Specimens partially killed by injury to the calicles may repair 
themselves by budding out new cup-shaped calicles from the muti¬ 
lated parts, and then the new growth may go on just as in the case 
of young ones arising from eggs. 

During the spring of 100!, owing to a period of unusually cold 
and stormy weather in February and March, many dead or partly 
dead specimens of this species and I dipsacea wore seen, in place, 
and even those that seemed to be uninjured refused to expand, 
though in previous years they expanded very freely in confinement. 
They expand best in bright sunshine and during hot days. 

This species is common at the Bermudas, in shallow water. 
Florida Reefs. West Indies to St. Thomas. Probably generally 
distributed in the West Indies. 

In most collections this species is confused with /. dipsawa, 
usually under the latter name. It is not always easy to distinguish 
the two, without careful examination. It is possible that the two 
forms may eventually have to be united as varieties of one species. 
But all the numerous specimens of this group that I have hitherto 
studied can be pretty definitely arranged under the two species, bj 
the differences in the septa and co»ta\ 

The following species seems to be so different that it can hardlj 
be confused with either of the preceding, unless when young. 

Xaophyllitt multiflora V., ,p. UOV. 

t I$ophylUa multiktmflla Pourt., Deep Sea Corals, p. 70, 1871 (now Duch. and 
Mich.) 

Plats XX. Fiocas 1 , Plats XXV. Fioutuc l. 

This species is remarkable for the rapid division of the calicles, 
and the unusually small site of the calicles, which are very crowded, 
and many of them are isolated or in very short series. 

The collines are mostly irregular, simple, narrow, with a thin solid 
wall, but in the larger examples they are often meandriniform The 
calicles are rather deep, mostly decidedly stellate, generally 11 or 
l$ mm in diameter, but varying from 12 to lB mw ; depth 6 to 8 mm . 
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Septa rather narrow and thin, closely arranged, their edges covered 
with numerous rather slender, acute, rough teeth, the proximal ones 
usually the larger. The sides of the septa and teeth are covered 
with numerous, sharp, rough, conical grains, giving them a rough or 
hispid appearance, under a lens. The columella is well developed, 
rough, porous, composed of small, irregular, contorted and hispid 
lamellae and spinous processes of the septa. There are usually J1 or 
12 well-formed septa to a centimeter, besides some rudimentary ones. 
The costa? are not much elevated, except close to the edge, slightly 
thickened, hispid laterally, and sharply serrate with small rough 
spinules. The epitheca is imperfect, but usually eo\ers much of 
the lower side. 

The animals of this coral are smaller than in the other species, and 
they form elegant crowded groups, when expanded. The colors are 
similar to those of dipmcea and fragilis , but emerald-green is per¬ 
haps a more common color in this. 

Our largest Bermudian specimen (pi. xx, fig. 1) is 40 m,n thick and 
85 rora across, with a nearly flat upper surface. This has 27 distinct 
calicinal centers, of which only five or six are isolated, most of the 
others forming series of two or three. The margin lias about twelve 
small lobes. 

A very regular small specimen (pi. xxi, fig. 1) is about 56 w,,u 
broad and 25 TOm high, with twelve small marginal lobes and twelve 
radial collines, six of which are primary and extend to the oentrat 
calicle in sinuous lines, mostly uniting to the five-lobod col line sur¬ 
rounding the central calicle, while the short secondary collines are 
nearly radial and unequally developed. Each of the six primary 
marginal calicles has already divided into three, more or less sepa¬ 
rated calicles, 'and the secondary central calicle has formed four 
smaller ones around itself, so that it is 5-lobed. Thus there are now 

distinct calicinal centers on this small specimen. No* 4000. 

A considerably larger one of /. dipsacea or /. fragilis would 
usually have but seven calicles. This rapid increase m the oalieles 
seems to be characteristic of this species, which often resembles an 
a*tra?an coral, such as Acanthastrva, , in the size and shape of its 
calicles and septal teeth, though many of the calicles are not isolated, 
like those of the latter. 

I am unable to refer this rather rare species to any of those 
described by Duch. and Mich., or others,'* unless it be the form 

♦Che Uophyllia Danaana (Edw. and H., as Myc*tapKyma,m*t ,ii,p 877, 
pi. D4, flg. 2) resembles this species in the width of the calicles and valleys, and 
in its septa, but the valleys are long and sinuous, the colUues low and obtuse ; 
and the columella is feebly developed. 
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briefly described by Pourtal^s aw multi lamella , which seems quite 
distinct from the species to which he doubtfully referred it. 

Bermuda and the Florida Reefs. Occurs also in the West Indies, 
at the Bahamas, etc. It occurred on the Serpuline Atolls, near 
Hungry Bay, and in Great Sound, Bermuda. 

Muasa (Symphyllia) hispid* V., sp. uov. 

.tsfrepci dipsacea Dana, Zottph., p. 225, pi. xi, figs. 4-4</, 1846 (non Lain.) 

Acanf/tasfrart dipsttroa Verrill, in Dana, Coral Islands, ed 1, p. 880 ; ed 8, p 
421, 1890, non K. & H. 

Platk XXI. Fig u b kb 2, 2a, 26, 2c. 

Dana’s type of this species is preserved in the Museum of Yale 
University in good condition. No. 4287. 

It is an astreiform, hemispherical mass, about 100 mm in diameter. 
The calicles are mostly simple and clearly circumscribed ; some are 
•circular, but many are elliptical or irregular ; some are elongated 
and have 2, 8, or 4 centers in a series, as in 1. mult if or a. 

The walls between the calicles are double and separated by an 
openly vesicular exothecal structure, the proper wall being thin and 
solid. The septa are thin, sharply granulated laterally, deeply lacin- 
iate, especially near the columella, and have long, rough, lacerate 
and hispid teeth, largest toward the top. The columella is large, 
loosely and coarsely trabecular, with rough spines on the surface. 
In a section the coral appears very cellular ; the endotheeal dissepi¬ 
ments are compound, long, and much inclined ; septa are perforate 
and trabecular. 

Diameter of calicles, 8 to lH' nm ; the elongated calicles with two 
4>r three centers may be 25 to 80 mm long ; lo to I2 mm wide ; depth 
7—10 mm ; distance between them, 2 to 4 n,ra . West Indies (t. Dana). 
Rare in collections. 

This species resembles Acanthastreea^ in which I formerly placed 
it, but it has the structure of a Muesa. The double wall ami 
vesicular exotheea are not found in Acanthaetr<*>a> nor the elongated 
calicles with several centers, dividing by fission. 

The locality of Dana’s type was uncertain, but was supposed to be 
West Indian. A similar species is found at Pernambuco, Brazil. 
See below; List of Brazilian Corals, and pi. xxi, f. 8. 

Muasa (SymphyUia) rigid* (Dans) Yer. 

Antrcta (Fi**iotUa) rigida Dana, Zottph., p. 287, pi. xii, figs. 8a-8d, 1846. 

Prionatfrmaf rigida Edw, and Hsime, Hist. Corail., ii, p. 528, 1807. 

Itophyllia rigida Verrlll, Bull. Mus. Comp. Zodl , i, p. 00,1864 ; Coral islands, 
ad. 8, p. 428 (non Pourtalfes). 
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PLAT® XXV. Figures 2, 8. 

The LtophylUa rigida Verrill (Bull Mus. Comp. ZoOL, i, p. 50, 
1804) was based on Antrea rigida Dana (Zo&ph., p. 2U, 1846). The 
type of the latter is in the Museum of Yale University. It is a badly 
beach-worn, astroifoim specimen, with irregular polygonal calicles, 
mostly 10 to 12 mm across. The walls are very solid, often. 8 to 4 mm 
thick. The edges of the septa are entirely destroyed. In sections it 
resembles an Ieophyllia with unusually well isolated caliclos. Its 
origin is unknown; West Indies? No. 4207. 

Several fresh specimens from the Bahamas (coll. R. P. Whitfield), 
Amer. Mus. and Yale Mus, are apparently of this species. These 
have deep, roundish or irregular, isolated eaiicles, KM5 n,m in diame¬ 
ter ; many are dividing; septa about 30, stout, exsert, strongly 
spinose-dentate, the distal teeth larger, divergent ; upper ones erect, 
prominent, acute; columella small, trabecular. Walls entirely united, 
nearly solid. The larger hemispherical masses are 90-loo mu> across. 
No. 6616. Plate xxxiii, fig. 4. 

Allied to M. ITarttii, var. confertn , but septa are thicker, with the 
distal erect teeth mueh stronger ; walls more solid. 

Mussa Harttii Verrill. 

Mutma Harttii + Symphyllia Harttii Verrill, these Trans., i, pp 857, 358, 1868. 
R. Rathbun, Proc Boston Soc Nat Hist., ii, p. 40, 1878; Amer Naturalist, 
xiii, p 542, 1879. 

Plate XXII. Figures 1-2. Plate XXIII. Figures 1, 2. 

Plate XXV. Figure 4. Plate XXXIII. Figure 8 

A larger series of this species than that first studied has convinced 
me that both the forms originally described by me, provisionally, as 
distinct, are really only extreme growth-forms of one variable species. 
In the Museum of Yale University there are several intermediate 
specimens, some of which I have now figured. (PL xxii, figs. 1, 2.) 
It occurs with all the oorallites united to their summits by a vesi¬ 
cular exotbeca ( Symphyllia I orm , pi. xxiii, fig. 1), var. conferta; in 
dichotomous groups with the calicles and branches disunited, and 
without exotheca (fig. 2), var. law; in masses with the oorallites free 
for only a short distance, leaving only deep grooves between (pi. xxii, 
%• 0; in groups in which the oorallites are free for \ or } their 
lengths, with exotheca below (fig. 2), var. intermedia; and in various 
other intermediate forms. 

One specimen (pi. xxxiii, fig. 3) consists of a cluster of seven 
calicles of the SymphylUa-iorm^ arising from a dichotomous branch 
of the typical Mtma4 orm. No. 4545. 
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The calicles generally separate rather quickly in all the forms, and 
a large part of them are circular and irregularly elliptical, or hour¬ 
glass shape, owing to imperfect division. The size of the calicles, oven 
when circular, is quite variable, but is mostly between 12 and 18 mm ; 
the elliptical ones are often 25 to ilo mm long. 

The septa arc generally very thin, deeply lacerately toothed, the 
longer teeth being on the wider and rounded upper portion. They 
are usually Tather openly spaced, about 9 or 10 wide ones to a centi¬ 
meter, with as many very narrow or rudimentary alternating ones. 
In some specimens there are 12 large septa to a centimeter. 

In the extreme form, var. confertifolia (tig. xxii, fig. 1), there are 
lti larger and 10 smaller, very thiu septa to a centimeter. 

The columella is generally well developed, very porous, composed 
of numerous rough, irregular trabecular processes, with free spines 
on its surface. But sometimes it is coarsely, rudely trabecular and 
very loosely arranged, or it may be almost lacking. 

The eostte are usually rather tlun and not much elevated, but they 
are covered with numerous, rather close, sharp, elongated, often 
recurved spinules. These costal spines are very characteristic for 
this species, hut in some specimens they become fewer, more irregu¬ 
lar and less elongated, on some parts at least. 

Brazil, from Pernambuco to Abrolhos Reefs ; Victoria ; Porto 
Seguro, Bahia, Mar Grande, etc., common,—C. F. liartt; R. Rath- 
bun. According to Mr. Rathhun the clusters are sometimes 2 feet 
across. 

Var. confertifolia Ver., now 

Plate XXII. Fiouwc 1 

The type of this variety is much more delicate than usual, with 
much more numerous, thinner, and crowded septa (about 19 larger 
and 10 smaller septa to the centimeter); they are covered with long, 
slender, sharp teeth. The columella is well developed and tincly 
trabecular. The costa 4 are small, close, and crow r dedly spinose, with 
small acute spinules, muoh as in the typical form, but smaller 

The eorallites are short, pretty closely crowded, circular, elliptical, 
and some are irregular and rather smaller than usual. They are 
United for only a short distance, or not at all, by exotheca. 

Pernambuco, Brazil,—Derby and Wiluiot, 1870. No. 4551. 
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Muiia lacera (Pallas) Oken. 

Madrepma lace* a Pallas, Elench. Zobph., p. 00ft, 1766. Esper, PfUnx., 1, p. 14ft, 
pi. xxv, fig. 2, 1791. 

Mndrepora cardms Ellis and Sol., Zodpk., p, 158, pi. xxv, 1786. 

Musaa lacera Oken, Lehr. Naturg., p. 75, 1815. 

Caryophylha carduw Lam., Hist. Anim. sans Vert., ii, p. 229, 1810; ed. 2, p. 
857. 

('aryophylha lacera (pars) Ehr., Corail. R. Meeree, p. 92, 1884. Edw. and Hairne, 
Ann. Sri. Nat., ii, p. 288, 1849. 

Muesa carduus Dana, Zooph. Expl. Exp., p. 175, 1840. Edw. and Haime, Hist. 
Corall., ii, p. 884, 1857. 

Ltthophylha lacera Edw. and Haime, Hist. Corail., ii, p 291,1857 (Young) -f /,. 
(Mbensis, op. dt., p. 292. 

Scolymta lacera Haime, Mein. Soe. Oeol. France, iv, p 279, 1852. Brugginann, 
Ann. and Mag. Nat. Hist., xx, p. 808, 1877. Vaughan, op. fit., pp. 6, 84, 
1901. 

This large species is common in the Bahamas and southward to 
Curacao. 

On the Florida reefs it seems to be rather rare. It has not been 
found at the Bermudas. It forms dichotomous clumps, often more 
than a foot high and broad. The calicles, when full grown, are 
mostly isolated and nearly circular. They are from 40 to 05 mm in 
diameter, and sometimes more, but mostly about 50 m,n . The calicles 
vary in depth, some being shallow, others rather deep. The septa 
arc numerous and strongly toothed, but the teeth vary widely in 
form ; usually the distal ones arc much the larger. The larger septa 
are usually pretty thick, but sometimes they are thin and fragile. 
The exterior is covered with rows of strong, acute costal spines. 

I regard the simple forms with broad calicles and wide base, 
referred by Edw. and Haime to Lithophyllia lacera , as the young of 
this species before fission takes place. The two forms occur in the 
same localities. It is certain that all the species of Mussa and 
IsophyUia have such a simple young stage, before they begin to 
divide, in which the diameter of the cup equals or exceeds that of 
the adult calicles after division. The size of the calicles and the 
number and character of the septa and their denticulations all corre* 
spond well in the two forms. Moreover, I have seen specimens of 
the simple Lithopylliad orm in which infoldings of the margin had 
already taken place, to begin the process of fission* 

If this form be not the young of “ carduus^ as I believe, then its 
young have not been discovered, which would be remarkable in the 
case of such a large and common species. 
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Pallas described l>oth forms and considered them the same, under 
the name of M. laeera. The type of eardnus is still in the Hunte¬ 
rian Mus, (t. Young). 

Probably the Lithophyllia Cubensin Edw. and Haime is only a 
slight variation of the same young form, for similar variations occur 
in the adult calicles. 

Xuiia angulosa (Pallas) Oken. 

Madiqpora angulom Pallas, op. cit., p, 299. 1766. Esper, op. oik, i, p. 92, pi. 
vii, 1791. 

Mima anqvlosa Ok«m, Lolir. Naturg., p. 78,1815. Dana, Zoopb., p. 176, 1846. 
Edw. and Haime, Hist. Corall.. ii, p. 829, 1857. 

This species is closely allied to M, laeera . It differs from it in 
the smaller sir.e of the branches and calicles, which are usually from 
25 to 50 mn ’ in diameter, and are apt to be crowded and angular. 
The principal septa are generally rather wide and exsert. A study 
of a large series of specimens might, perhaps, compel us to unite 
them in one species. 

It is much less common in collection than M. laeera , and most 
specimens are beach-worn. It ranges from Florida to the Antilles, 
but seems to be rare on the Florida reefs. 

THophyllia crisp* (Lam.) Edw. and Hairao. 

OxUophylUa rri»pa Kdw. and H., Atm. Sci. Nat., set*. 8, xi, p. 268, 1849. 

T r U>phyllUt crinpa Edw. and H., Hist. Coral)., ii, p. 878, 1857. 

I have studied a fino large specimen from Singapore, in the Ward 
collection, now in the Field Columbian Museum, at Chicago. 

This is 12X8 inches across, and about 6 inches thick. The valleys 
are mostly 15 to 20 rom wide, but some are 25 to 80 mm across in the 
widest places; depth 10 to 15 mm . 

The septa are rather loosely arranged, usually 0 or 10 to a centi¬ 
meter, mostly wide and strongly toothed at base, projecting but 
little above the walls, and not much thickened ; narrow ones alter¬ 
nate in some places between the wider ones, but not regularly. The 
large teeth of the wide septa are mostly broad at base, triangular, 
about as broad as high, subequal; usually the larger ones are on the 
basal part, but not infrequently the larger ones are above the middle. 
The ridges or collines are angular, broad at base, thin and simple 
at the summit. Columella variable, sometimes well developed, 
trabecular, sometimes open or rudimentary. Exterior of the coral 
lobulated at the margin, faintly costulate, nearly smooth, and with¬ 
out spines. 
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This is not a West Indian species, as some writers have supposed. 
All specimens that I have seen were from Singapore. 

Several other, apparently distinct species, have been described 
from the Indo-Paeific region. Among them are the following :— 

U. aapera Quelcli, op. cit., xvi, p. 88, pi. iii, figs 3-5 b. Banda. 

U\ celluloaa Quelch, op. cit., p. 87, pi. iii, figs. e-6c, 1886. Banda. 

II maxima Rehberg, Abb. Geb. Naturw. Ver., Hamburg, xii, p 
18, pi. i, fig. 12, 1892. Duke of York Island. 

IT. Rtuhlmanni Rehb., op. cit., p. 17. Zanzibar. 

Addenda to Favitinoe . 

Tho following species should have been inserted on page 1)1. 

Favia Whitfieldi Ver , up no\ 

Plate XXV Fioube 5 

This coral forms rounded masses, up to four inches (100 mm ) in 
diameter. Calicles a little elevated, rather large, 8~l2 mm in diameter, 
mostly nearly circular ; some arc elliptical and undergoing fission; a 
few are irregularly iobed. Their cavities are rather d «ep, funnel- 
shaped, narrow r at the bottom. 

Septa somewhat exsert, rounded at the summit, and roughly ser¬ 
rate ; paliform lobe well developed, serrate. Columella small, lamel- 
lose or trabecular ; walls thick, solid, separated by dense exotheca 
having few cellules in one row. 

Nassau, N. P.,—coll. R. P. Whitfield. Two good, fresh specimens 
are in the American Museum Nat. Hist., New York. No. 543. 1 
have seen other specimens that are beach-w orn. 

This species is quite unlike any of the other West Indian species 
of Favia . Its general appearance, and especially its large, round 
calicles cause it to resemble some of the East Indian species. Its 
septa are more roughly serrate than in most species. 

Family Bchinoporidie. Emended, 

Coral usually foliaeeous or frondose, sometimes branched, rarely 
encrusting, generally thin, with the exotheca or comenchyma spar¬ 
ingly developed and usually cellular, but sometimes solid ( Aeantho - 
pora ). Corallites short, often obliquely appressed ; increasing 
chiefly by marginal, basal, or intercostal budding, generally scattered 
irregularly and only on one side of the foliaeeous species, but some¬ 
times on both sides, and not forming collines, but sometimes 
arranged in short rows. 
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Septa often strongly exsert, dentate or lacerate, the distal ones 
usually continuous with the costa*. Common base often thin, but 
firm, imperforate, irregularly costate, often ecbinulate. 

These corals often resemble fungian corals, like Agaricia and 
Podabaeia , but they have distinct and often large cxothecal dissepi¬ 
ments and lack synaptioulie. 

To this family I now unite the genus Mycedium Oken, as 
emended ,^ Phyllastrcna Dana. 

Mycedium (Oken) Edw. and Haim*. Type M. elriihantotun (Pallas; Esper ) 

Mycedium (pare) Oken, Lehr. Naturg., i, 69, 1815. 

Agaricia (pars) Ehr., Corail., p 105, 1834 ( non Lam.) 

Phyllastnra Dana, Zooph Expl Exped., p 269,1846 

ffelioseris (pars) Edw. and Haime, Compt -rend., xxix, p. 72, 1849. 

Myoedtum (pars) Edw. and Haime, Ann. 8ci. Nat., xv, p. 180, 1851; Hist 
Nat. Corall., iii, p. 72, 1860 (non Mycedia Dana, 1846). 

The coral in this genus usually forms thin, foliaeeous, often con¬ 
torted fronds, simple or clustered. They may be unifacial or bifa¬ 
cial. The calicles are rather large, one-sided, oblique or appressed, 
stellate, usually scattered, not in long series. Oolliucs rudimentary 
or lacking. Septa rather few, thickened, serrate or laeiniate, exsert, 
prominent externally, continuous from ealicle to oalicle, as septo- 
co8ta\ Costie coarse, rough, serrate. Under side of coral rather 
coarsely costate. 

Much unnecessary confusion has arisen as to the characters of this 
genus. 

This has been due chiefly to the fact that most writers have* failed 
to recognize the true characters of the t) pe species, Madrepom ih 
phantotus* of Pallas, and have had very different species under this 
name, including two or more West Indian species of Agaricia, as will 
be shown under that genus, which have nothing to do with the true 
ehphantotu*. Mi!nc*Edw. and Haime had, however, a more correct 
idea of the nature of the original genus, and their interpretation of 
it must hold good, even though they included some species that may 
better he placed elsewhere. But their species described as clephan - 
lotus is not the species of Pallas, 

* It has been suggested by Quelch that this spelling was a typographical erroi 
for elephant opus, but the allusion is plainly to the resemblance of a broad 
foliaeeous coral to an elephant's ear, not to the foot. Rome of the early poly¬ 
nomial writers gave these foliaeeous corals the vernacular name “ Elephants 
Ears.” See Voy. Ohall., xvi, p. 116, foot note. 
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The M. elephantotus of Pallas was not an Agarida , and was 
from “Oceanus Indicus.” It belongs to a strictly Indo-Pacific 
group of corals. It was carefully described by Pallas, who said that 
he had seen but a single specimen. So that there was here no con¬ 
fusion due to an original mixture of several species. Such confusion 
was due to the confounding of other very unlike species with it by 
subsequent writers, even down to the present year. 

Vaughan (op. cit., pp. 63, 64, 67, 1901) identifies it with a West 
Indian species very dose to fragile” from which he thinks it 
may be distinct (p. 07), and he states that he has seen good speci¬ 
mens, but does not give the characters. Therefore we can only 
infer that he considers it a West Indian foliaeeous Agarida. 

Gregory (op. cit., pp. 280, 281, 1895) unites it definitely with the 
species A. fragilis, without a mark of doubt. 

But the species described by Pallas, as plainly stated by him, was 
a widely different coral. He stated that the stars (calicles) are 
scattered, nearly in quincunx ; that they are prominent and lacerate; 
that the exterior of the coral has rather remote, rough, longitudinal 
costae; and that it seems intermediate between M. ag arid ten and 
M. lactnoa. 

None of these characters apply to the Agarida fragilis and its 
allies, nor to any true Agarida . His description* clearly indicates 
a coral with large, well-defined, stellate, scattered calicles, having 
lacerate septa, continuous distally w r ith the subparallel, radial, 
granulated oostfe, and with a coarse, roughly costate exterior surface, 
instead of one with the fine and oven striations characteristic of 
AgariHa fragilis and its allies. 

Pallas does not state that the calicles are in series, nor does he 
mention transverse sulci or oollines, though these characters are 
carefully described by him under Sf. agaridtes on a previous page. 
Hence we must conclude that they did not exist in his species, espe¬ 
cially as he also says that the stars are nearly in quincunx. This is 
also the case in Esper’s elephantotus . 

* The original Latin description (Blench. Zobpb., p, 290) is as follows 

“ Madrepora conglomerata subturbinata, tutus lamellU granulosis parallel!* 
stellisque laoero-prominulis spams. 

Oorallium format laminam tennem, subturbinatam, nndato-orispam, lac*inio- 
sam, seseilem, extns longitudinaliter porcia remotiusculis atriatam ; intus prwdl- 
tam lamslHs longitudinalibus, subparalleUs, obfosisatque granulosis, qu» passim 
interrupt® sunt stellis rariuacali*, fere in quinounces sparsis, lacero promt - 
nulls; harum lamella lstie longitudinales quasi radii sunt. Locus: Oceaaua 
Indio as. 

Est quasi medium inter M. Lactucam A agarkitU quasdam varietates,” 
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In fact, the description calls for a coarsely costate and rough 
coral, having scattered, stellate calicles, without eollines. 

The genus Phyllastrom Dana, based on 1*. tubifex Dana, corre¬ 
sponds to it in many respects, and is evidently congeneric with it, as 
noted by Edw. and Ilaiine. Several other allied species are known 
to me. 

Unfortunately, Edw. and llaime described as elephantotus a very 
distinct species, with very fine, close, equal costal stria* on the under 
side, and this has helped to perpetuate the confusion. 

Esper (Pflanz., 1 , pi. xviii, figs. 1-4) figured as M\ elephant otus 
Pallas, from the East Indies, a foliaceous species, with thin, clustered, 
convoluted fronds, strongly radially costate and serrate, but not 
echinate, below. Calicles stellate, appressed, raised proximally, with 
coarse, serrate, angular septa. This may well be the real elephant o - 
tus Pallas. It corresponds to it better than does any other figure. 

Dana (Zobph., p. 339) referred to a specimen of this species that 
he had seen in Pealed Museum, Philadelphia. This museum was 
burned mauy years ago, but Dana's sketch of this specimen is 
in the collections of the Yale Museum, with other unpublished draw¬ 
ings of eoralN presented by him. 

It is probably of Indo-Pacific origin. 

Ehrenberg described in 1834 a different species under the name 
of Af/ariria ? elephantotus* It had calicles six lines in diameter, 
which is much larger than those of Esper's species. 

The Mycedium Qkeni Edw. and llaime (Ilist., iii, p. *n, pi. 1)12i 
la, J b (not 2)), also has large oaHoles, 10 mm in diameter, and is 
probably very close to elephantotus , if not the same. It has rough, 
dentate, angular septa and the ealicles somewhat in series. Then* 
is evidently an error in the numbering of the figures on the plate 
Quelch (op. cit., p. 1 111) referred this species to PhyUastrma Dana. 

As for M. mmllata Ellis and Sol., it seems to he a species of 
A garioia that cannot yet be positively identified. I have seen no 
specimens like it, nor do any of the modern descriptions agree verj 
well with it. It is certainly not the same as elephant at us of Pallas, 
though it may be the species wrongly called by that name in some 
modem books; possibly it is the M elephantotus of Edw. and Ilaiine, 
but the latter is not the elephantotus Pallas. Gregory puts it as 
a Synonym of his erroneous eleph an tot as-frayi Us. The A . cucullata 
Dana is probably A. purpurea Les., described below. 

# Doubting its real identity with the Pallasian species, he gave it the provi¬ 
sional name of mega$toma, as noted also by Dana. It is perhaps a Tndac « 
fiphylUa, Edw. and Haime, ii, p. 881, consider it the young of T . tactuca. 
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Some of the species of Podabacia resemble the M, elephantotus 
rather closely in form. This is particularly the case with an appar¬ 
ently undescribed species.* 

Xycedium explanatum Verrill. 

Phyllastroea ejcpUmata Verrill, Bull. Mus. Comp Zool , i, p 58, 1864. 

Plate XXIX. Figuhks la, 16, 1c. 

Additional specimens of this species show considerable variations 
from the type. 

The fronds may be 8-10“ m thick, but become very thin, about 
at the margin. The under side is covered with unequal, 
raised, rounded, dichotomous costa*, the larger ones separated by 
three to six smaller ones ; they are not serrulate nor echinate. On 
the older parts of the upper side, the corallites are large, often 
crowded, sometimes erect, but usually much inclined, mostly 8-10 a,ra 
in diameter. The septa vary from less than 12 to 18. Most com¬ 
monly there are about 1 2 larger, subequal, very thick and prominent 
ones, with several much thinner ones of the 3d cycle. The large 
ones are perpendicular within, acute-angular at the summit, and con- 

* Podabacia dittpar , sp nov. Coral thin, foliaeeous, in broad fronds, often 
concave above, and very thin at the edges. Common wall thin but compact, 
with few or no perforations, and covered with unequal, slightly raised, but con¬ 
tinuous, costae; often every 4th or 8th one is larger thAn the intermediate ones, 
which decrease in size according to the cycle of the septa with which they corre¬ 
spond, the smallest extending only a Bhort distance from the edges. Their edges 
are finely granulated, and sometimes the larger ones are sparingly denticulate 
with very small, rough, irregular teeth, very much smaller than those of P. Crus¬ 
tacea. The calicles are irregularly scattered; the larger ones are stellate, with 
a well developed columella, made np of irregular rough processes, sometimes 
united into a nearly solid mass. Septa thin, in three cycles, with some very 
thin perforated ones of the 4th cycle ou the distal side. Usually there are nine 
to twelve larger septa; hut in the outer calicles there are usually but six. Hie 
principal septa are wide, rise abruptly, and form a prominent, somewhat 
thickened lobe or angle at the summit, beyond which the edge is concave, thin, 
finely and sharply serrate, and continuous with the long septo-costsr. The 
prominent angle is often lacerate-toothed, but more frequently it is subentire. 
The septo-costae arc of several sizes, but generally the alternate ones are very 
thin, deeply lacerate, and much perforated close to the edge. The synaptieuli* 
are large and conspicuous. Plate xxix, tigs. 5, 5a 

Diameter of the larger calicles, 4-6"*" ; thickness of coral, 1.5 to 8 inches 
from edge, 6-8 wta . 

Samoa Is. (Ooll. H. A. Ward). Museum of Yale Univ., No. 6178, and Field 
Colurab. Mus., Chicago. 
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vexly rounded externally, where they pass into thick, stout coBtie, 
bearing several conical, rough, often hollow spines. 

The summit is roughly serrate or spinulose ; the inner edge and 
sides sharply and roughly granulated. The septo-costw are often 
long, becoming thinner between the corallites than on their walls, 
and alternately thicker and thinner; they bear rather fine, strong, 
suberect, acute or lacerate spines. Toward the margin of the coral 
the corallites arc smaller, more appressed, but circular, and have 0 to 
12 larger, thick, prominent, exscrt, acute, lacerate or spinose septa. 
The septo-costcc here become thinner and higher, with erect, rough 
or lacerate, rather distant spines. The columella is generally pretty 
well developed and roughly trabecular. 

In sections (fig. lc) thecxotlieca is pretty compact, with numerous 
rather small dissepiments, much smaller than in the next species. 

Tahiti; Mus. Comp. Zotfl.; Yale Mus.; Field Columb. Mus. 

For the older, thick form, with stout, swollen or rounded corallites, 
I have used the variety name, turgida . It often looks like a dis¬ 
tinct species, but it grades into the thinner form. The differences 
are probably due to age. 

Mycedium tenuicoatatum Ver., bp. nov. 

Plate XXIX, Figures 2, 2a, 2ft. 2c. 

Coral forms a large foliaoeous frond, more or less bent and irregu¬ 
lar, considerably thickened and cellular in the older parts, but thin 
at the margin. 

Exterior dichotomously costate ; the costa? arc unequal, 1 to or 
S smaller ones between the larger; ail are broadly rounded, more 
than twice as wide as the narrow intervening grooves ; their surfaces 
are slightly rough with minute granules. 

Corallites, toward the center of the upper side, are largo and much 
crowded, expanded, prominent, often erect; the larger ones are to 
18*® across, with very exsert, excurved, very roughly lacerate ami 
spinose septa, which are thick and broad at the summit, with the 
inner edge flaring and roughly dentate and the outer or costal por¬ 
tion lacerately dentate. There are often 24 septa, in three cycles, 
but frequently only 12 to 18 are present; those of the third cycle 
are thin and narrow; sometimes smaller septa of the fourth cycle 
appear* Many corallites are but little prominent, with the septa 
thinner and not much exsert, angular at the summit, aud roughly 
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spinulose. The septo-costie are very thin and high, separated by 
spaces 4 to 0 times as wide, with few angular teeth. 

In sections (fig. i lc) f the exotheca is abundant, coarsely cellular ; 
the dissepiments are convex and numerous. Singapore (?); Mu#. 
Yale Univ.; Field Columb. Museum. 


Xchinopora elegant Ver., Bp. nov 

Plate XXIX. Figure 8 

The coral forms broad, thin, contorted, foliaeeoua fronds, some¬ 
times 20 inches (500 mm ) broad and 10 inches high, while the average 
thickness of the folia? may be 3 to 4” ,m , becoming very thin and 
translucent toward the margins, but yet compact and strong. Under 
side has rather loosely scattered small calicles in some parts, but 
toward the margins they are absent and the surface is evenly and 
closely covered with very small, nearly equal costae, roughened with 
minute granules. 

The upper side is roughly echinulate, and bears larger and more 
prominent calicles, which are rather crowded in some parts, but 
irregularly arranged, and becoming more scattered toward the mar¬ 
gins, where the intervals are often equal to three or four times their 
diameter. 

The larger corallites are verruciform, 3 to 4 mm in diameter, with 
very roughly echinulate septa and costa?. 

The septa, in the larger calicles, form three very unequal cycles. 
The six primaries are much exsert, a little thickened, hispid laterally, 
and with the edges finely laceratcly toothed. Usually they consist 
of two or three deeply divided lobes, the outer one standing on the 
outer thecal margin ; the next, just within the ealicle, is a little 
wider ; the third, usually smaller, may represent the paliform lobe or 
tooth. Those of the second cycle are smaller and thinner, but lobed 
in the same way. Those of the third cycle arc very small and 
narrow, or often rudimentary. 

The septo-costa? are numerous, even, and rather close, represented, 
in general, by rows of small, upright, echinulate or lacerate spumles 
of about equal size ; toward the margins the costulas become more 
elevated, with the edge echino-laeorate. 

The columella is usually well developed, finely trabecular or spongy. 
Samoa (coll. Ward); Mus. Yale University and Field Columbian 
Museum. No. 6180. 



A . JS. Verrill—Bermudian and West Indian Reef Corah. 130 


Echinopora concinna Ver, sp. nov. 

Plate XXIX Fiuuhe 4. 

The coral form* large, thin, foliaceous, bent fronds, a foot or more 
across, becoming very thin but firm at the edges. Both surfaces 
bear similar oalicles in the tyj>e. 

The aepto-eost® are fine, very regular, only slightly raised, and 
each bears a row of regularly spaced, not crowded, small, erect, 
rough spinules, which give a neat and very regularly spinulose char¬ 
acter to the surface. 

The calicles are small, Ion, \erruciform, rather open, with deep 
and conspicuous iuterseptal loculi. The septa are in three cycles, 
the smallest \ery thin and narrow. The larger ones are wide, 
thickened at the w alls, a little prominent, angular at the summit, and 
lacorately toothed. 

The columella is well developed and finely trabecular or spongy. 

Diameter of calicles about * n,m ; their height about 1 to 2 mn \ 

Pelew 1.,—coll. Ward; Vale Museum and Field Colurn. Mus., 
Chicago. This is allied to R\ ntriatula Studet, (Mouatsb. Kong. 
Akad. Wiss., Berlin, 1877, p. 014, pi. iii, figs, loo, b,) from New r 
Britain. 


Family Agaricidoe V#*r., 1867 

Fungidcr (pars) Dana, Zooph., p 283, 1846. 

IsOphoserifHX (pars) Edw. and Haum% Conipt -mid , xxix, p 71, 1849 Hint 
Corall., iii, p. 85, 1860. 

Lophoscridw Duncan, Revision, p. 146, + Plesw/ungida (pari), p 188, 1884 

Agarici'dar Verrill, these Trans., i, p 542, 1867, 

Corals generally compound, increasing mostly by marginal bud¬ 
ding, often thin toliaceous or frondose, either unifacial or bifacial, 
sometimes in thick plates or massive. Calicles small and shallow, 
often without definite solid wails. Septa usually numerous, low', 
finely serrulate or subentiro, more or less of them continuous, as 
septo-costsB, with those of adjacent calicles. 

Synapticulce exist between the septa, and in thick or massive forms 
there are also dissepiments. Outer wall compact, imperforate, usually 
wHh slender, serrulate costal situations, seldom eebinate. 

Polyps short, scarcely exsert, with small, short, verruciform, blunt 
or elavate, or often rudimentary tentacles. 
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Agaricia Lam* (emended). Typo A. undata Ellis and Sol * 

Agaricia (pars) Lamarck, Syst Anim. sane Vert., p. 375, 1801 (lei specie* Is 
“ M. cucuUata Kills and Sol.,” 3d specie* is M. uvulata ; 3d species is now 
Merulina amptiata). 

ITndaria Oken, Lehr. Natnrg., p. 68, 1815 (includes 1st, agaricites; 3d, undata). 

Agaricia (pars) Lam., Hist. Anim. s. Vert., 1815. 

Agaricia (subgenus Mycedia) Dana, Zooph., pp. 838, 835, 1846 (non Myccdium 
Oken, 1815). 

Agaricia and Myccdium (pars) Edw. and Haime, Corail., iix, pp 72, 80, I860 
Duoh. and Mich., Cor. Antill , pp. 80, 81, 1860. 

Agartcta Qnelch, Voy. Chall., Zool., xvi, p. 110. Gregory, op. cit, p. 279, 
1895. Vaughan, op. cit,, p. 63, 1901. 

This genus cannot bo divided into two, on account of the charac¬ 
ter of the unifacial or bifacial corals, as many writers have tried to 
do, nor on the character of an encrusting mode of growth, as dis¬ 
tinguished from the pediceUed , cup-shaped or turbinate, and folia* 
ceous corals, formed by several of the species, and perhaps by all 
under certain conditions, and when young. Better generic and 
specific characters are to be found in the finely striated under side of 
the coral, when it is free, and in the distinctly stellate calicles, 
usually arranged in concentric lines or grooves, often separated by 
ridges or collines, around the primary caliole, but this arrangement 
may become irregular, obscured, or wholly lacking, in parts of very 
old or crowded specimens of some species, like A . agaricitea . 

The septa are but little prominent, usually in two to four cycles, 
and are usually finely and rather evenly serrulate. The calicles are 
usually rather small or of moderate size, much larger and far more 
distinctly stellate than in Pachyaeris , but not so large and prominent 
as in My cedi am (true sense). The septa and costa? are not coarse 
and not spinose, nor laeerately toothed, as in the latter. 

The calicles often resemble those of some species of Pavona f very 
closelj and so does the frondose structure of the coral. 

The mistake of confounding true Mycedium with this genus has 
already been discussed above (pp. 133-135). 

# I take A. undata as type, because there is stiU much doubt as to the real 
affinities of oucullata. The latter has been identified with M. elephantotus by 
many, and hence put under Mycedium. A. undata is evidently closely allied to 
A. fragilis. The original type is still in the Hunterian Mus. (t. Young, Ana 
Mag. N. H., xix, p. 116, 1877). 

f Pavona Lam., 1801, p. 872, but spelled Pavonia Lam., 1816; Dana, 1840, etc. 
The two examples given, in 1801, were 1st, B c ristata, with reference to Ellis 
and Sol., pi. 63; 2d, P. lactuca (Pallas). Edw. and Haime, Oorali., iii, p. 81 f 
1860, and Gregory, op. cit., p. 279, 1896, quote P. cristata Lam., 1801,* as a 
synonym of Agaricia agaricittn. If this were so, then Pavona and Agaricia 
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Mach confusion has always existed as to the number and charac¬ 
ters of the species included in this group. Gregory and Vaughan, 
among recent writers, have gone too far in uniting diverse species, 
so as to reduce the number of American species to two or three only. 
Gregory (op. cit., pp. 279, 280) united with agari<nte& % not only crfo- 
tata } but also undata (E. and S.); purpurea Les.; gibbosa I).; Les- 
soni D. and M.; nesparium D. and M.; and even “ A. arthrophylla ” 
Horn.* (i. e. anthophylhun ), which has no resemblance to agarieites 
and belongs to Pachyseris. Probably some of the other species that 
he lumped together, perhaps rather hastily, may also be distinct. 

Vaughan (op. oit., 1901) followed Gregory pretty closely, but was 
inclined to keep frag Hi# and elephant otus separate, and he was doubt¬ 
ful about anthophylhnn. But under agaricites he puts lamarckiy 
JJanai (L). and M.), and with doubt, &a ncti-Johan nis I). and M. 
He has studied the types of Danai D. and M.; Lesson*; and vespa- 
riurn at Turin, and his opinion is important as to these. But the 
Danai and Sanct*•Johannis are referred to the etephantotus-fragilis 
group by Gregory. 

This genus is almost exclusively West Indian, but A . JPorskalti 
Edw. and H. is a fossil from the recent deposits of the Bed Sea. 
Quelch (Voy. Chall., xvi, p. 118) described Agaricia regularis from 
Levuka 1. In the Indo-Pacific fauna it is mostly replaced by 
Puvonia and Pachyseris , with numerous species. 

would be synonymous. But Edw. and Haime refer the M cristata of Ellis and 
Sol. to Lophoseris (op. cit., p. 06), which is synonymous with Paronta of 
authors. So the reference, first named, is doubtless an error. On the same 
page “ Madrcpom agancites Dana” is quoted, by error. The original definition 
of Pnvonv would apply equally to that genus and to some species of Ayanvm, 
like A . agaricites. Agaricia was then separated wholly on account of tin' 
unifaoial coral—a character of minor imjiortanee. 

* Pachyseris anthophyllum (Horn, I860) Ver. The type of this species was 
studied by me in the Philadelphia Acad. Nat. Science a number of years ago. 
It is a typical Pachysentt, closely allied to P. monlteuloHa Ver., and is doubtless 
of Indo-Pacific origin, like all the related species. The surface is cohered with 
lobes and monticules, much as in certain examples of all the other species. The 
Septa are laterally covered with numerous close and prominent, rough oi 
crisped, fiat or irregular granulations, which fill up much of the space Ije tween 
them, the granulations being often nearly in contact across the intcrseptal 
spaces, giving the septa a crowded and thickened appearance, though the septa 
themselves arc rather thin for the genua, and alternately unequal. The ridges 
or collines are somewhat irregular, obtusely rounded, or somewhat angular, not 
very elevated, nor very close together. The calieinal centers are indistinct. 
The oalioinal groove is narrow and deep, and contains a columella-lamella of 
variable thickness. The under surface of the frond is finely and regularly 
oostulate. 
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Agaricia fragilia Dana, Hat Coral. Shade Coral 

Agaricia (Mycndia) fragilis Dana, Zottph. U. Staten Expl. Exp., p. 841, 1848. 

Mycedium fragile Verrill, Bull. Mus. Comp. Zottl., i, p. 55, 1864. Pourtalhn, 
Deep Sea Corals, pp. 48, 82, 1871. Florida Beefs Corals, pi. ri, Age. 1-10 
(aeries of young), pi. xiii, figs. 1-5 (adult), pi. xiv, figR. 1-9 (details), 1880. 

Mycedia fragitisE&w. and Haime, Corail., iii, p 83, 1860. 

t Agaricia Lamarckt and t A. undata (non Ellis and Sol ) Edw. and Haime, 
Hist CoraU., iii, pp. 82, 83, 1860 

Agaricia fragilis Quelcb, Challenger Voy., ZoOl , xvi, p. 116, 1886 Vaughan, 
op. cit., p. 67, 1901. 

Agaricia elephantotua (pars) Gregory, Quart Jotirn. Geol. Soe. London, li, p. 
280, 1895 (non Pallas). 

Plate XXVI. Figures lo-ltf 

This elegant species has been so fully and beautifully illustrated 
by Sonrel in the plates of the Florida Corals Reefs, by Louis Agassiz, 
edited by Pourtales, quoted above, that little need be added, except 
as to its synonymy and habits, and some special variations. It is the 
only species of Agaricia found at the Bermudas, where it is very 
common in very shallow water, as well as in two to four fathoms. 
So that Gregory’s idea that it is a deep water variety is not valid. 
In Harrington Sound, where there is scarcely any tide, it can often 
be gathered by band from water not over a foot deep, especially 
under the shade of overhanging cliffs, but it is most abundant in 
six to twelve feet of water. It generally lives in sheltered localities, 
where heavy surf does not occur. It often occurs in colonies. 

In the spring of 1901, many recently dead and partly dead speci¬ 
mens, mostly of large size, were seen in Harrington Sound. This 
was due, without doubt, to a period of unusually cold and stormy 
weather in February and Maroh, which also killed vast numbers of 
fishes, etc., in Bermuda waters.* 

No forms like M. elephantotus , nor like A. agaricitc s, are ever 
found here, which is good evidence that they are distinct and more 
tropical species. 

Hundreds of specimens from Bermuda, studied by me, show but 
slight variations, aside from those due to ordinary growth and to 
injuries. The specimens here are always pedicelled, with a broad, 
thin, delicate, cup-shaped, s&uoer-shaped, or salver-shaped frond, 
when normally grown ; rarely the edges bend down all around, and 
the upper side may then be flat or ooncavc. After injuries the frond 
may become irregular, or even much deformed, owing to unequal 
repairs, but it never becomes truly encrusting. 


* See Amor. Joutxx, 8cL, xli, p. 88,1901. 
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In some instances the coral has been [K»netrated by the double 
siplion-tubes of Gaslroehcena , which may rise one to two inches 
above the upper surface. In such cases these tubes Ixjeome covered 
to the tips with an encrusting growth of the coral, as is usual with 
corals of this and other groups, thus forming conical or chimney¬ 
like structures. These are the only instances in which I have seen 
this species assume, even in a small part, an encrusting mode of 
growth, but this does not affect the general form of the frond. 

This coral does not become thick, except close to the region of the 
pedicel. Frequently, bilobed specimens occur, with two primary or 
large calieles around which the concentric circles of oalicles have 
been formed (see pi. xxvi, fig. lc). Large specimens at Bermuda are 
sometimes a foot across, hut these are usually deformed, owing to 
injuries. Perfectly regular specimens are seldom more than hall 
that sixe (I50 mm ) 

Sometimes two or more specimens, coming in contact when young, 
graft themselves together by their edges, which are alw r ays very 
thin and fragile. 

The calieles are always small, generally w r ith their edges somewhat 
elevated. They are always plainly stellate. The septa and costa* 
are thin, nearly even, and finely serrulate. The collines vary con¬ 
siderably in height and the distance between them, but they are 
generally long, rather regular, rounded, and not much elevated, the 
calieles being mostly in long concentric series, but frequently thtv 
are isolated or form short series. The color of the animal, in life, is 
rich chocolate-brown or purplish brown. The tentacles are whitish, 
very small and short. 

In respeot to the sixe of the collines, this species often resembles 
tbe figure of A . nndata in Ellis and Sol. But that figure represents 
a coral with less defined and smaller calieles, and having a thicker 
frond, quite unlike the delicate fronds of this species. Of course 
this may have been due to the fault of the artist, but the plates of 
that work are generally pretty accurate. Hence I believe it to be a 
distinct, much larger, and more massive species, probably inhabiting 
deeper water.* Tbe type is still extant. See p. 140, note. 

* It is doubtful whether many revent writers have seen specimens of the true 
A . undata, though Pourt&lfes said that he had seen it in Cuba. I am not suie that 
I have myself seen a specimen that I could refer to that species with confidence 
But that does not prove that such a species does not exist. I have studied large 
numbers of undescribed West Indian Alcyonaria from moderate depths. Num¬ 
erous unknown or rare corals are probably to be found in those waters The 
early collections often contained rare and little known species, seldom seen in 
modern collections. Some of these were doubtless brought up on anchors or on 
the hooks of fishermen, a prolific source for obtaining rarities in all seas 
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Dana (Zobph., p. 330, pi. xxi, fig. ft) refers to two large specimens 
of undata that he had seen. One of these was in the American 
Museum, New York. The other in the Mns. Acad. Nat. Sciences, 
Philadelphia. I have been unable to find either of these specimens, 
but there is an unpublished sketch of the latter, by Dana, in the 
Yale Museum. Dana states that it was 15 inches long and ft broad. 
The former was 1ft by 1*2 inches, and was from Key West. 

The " American Museum ” referred to is not the present museum 
of that name. It was a small private museum that was destroyed 
by tire mauy years ago. 

The coral described by Edw. and Haime (Hist., ii, p. 83) as A. 
nndata does not seem to me to be the undata of Sol. and Ellis. It 
was described as very thin and fragile (thickness of frond 2 rom ). 
The calicles are in series, separated by small, distinct collines, but 
they have only 10 to 12 septa, and are smaller than those of fragUie y 
the diameter being 1.5 mtn . It is evidently near the latter and may be 
only a variety of it with smaller calicles and fewer septa than 
usual. A . fragilis usually has 15 to 20 septa, sometimes 24. But 
in the absence of a figure, it is hardly possible to decide this ques¬ 
tion, without a reexamination of the type. 

A . lumarcki Edw. and Haime (Hist., iii, p. 82)=:A. undataL^m.^ 
1816, f non Ellis and Sol., has been placed as a synonym of agari - 
cites by Vaughan, but according to the original description it agrees 
pretty closely with frag His and undata . It was described as grow- 
ing in a thin (7~8 mm thick), expanded frond, undulated and very 
finely costellate below, and with broad, low, obtuse, unequal, con¬ 
centric collines above. Calicles numerous and close, 2 mw broad, 
with 10-20 septa, and a large columella; septa pretty thin, close, 
ver^ finely denticulated. Collines 19 mw apart. 

This description applies very well, in many respects, to some spe¬ 
cimen of fragiliSj though the thickness of the coral is rather too 
great. In this respect and others it seems to be more like the true 
uttdata Ellis and 8ol., where Lamarck placed it. Vaughan does not 
say that he saw the types of either of the last two species. Had he 
studied the types, his opinion of these species would be entitled to 
great weight, in each case. The undata Dana is another species. 

A, Banai (Dueh. and Mich.), non Edw. and Haime, was placed 
by Gregory under his dephantotuefragilie group. But by Vaughan 
(from types) it was put under agaricites. Quelch (op. oit, p. 116) 
puts it down as a thick variety of A, fragilis . It forms a thick and 
solid, largely free frond, adherent at the center, but the original 
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description is very brief and poor, giving no account whatever of 
the calicles, septa, cost#, etc. I have seen examples of agar kite* 
growing in the same form, but tbe same is true of A. purpurea. 

The name was preoccupied by Edw. and Haime (CoralL, ii, p. 84), 
who applied it to A. crhtata Dana (no?k Lam.). This last belongs 
to the frondose wjarMtes^ roup. A part of the type is still in the 
Yale Museum (see p. 140, fig. 0, and pi. xxvii, fig. 5). 

Gregory also makes the same disposition of AT. Sancti-Johann i# 
and A. frondosa Duch. and Mich. But Vaughan refers the former 
doubtfully to ayaricite# (types not seen). He does not mention 
frondosa P. and M. ; Quelch thought it distinct. (See p. 149.) 

Mr. Gregory also studied the types of some of the species of 
Duch. and Mich., at Turin, but unfortunately he does not state which 
particular species he examined,* so that one cannot tell whose opin¬ 
ion has most value, as in the cases cited above, when he and Mr. 
Vaughan disagree. 

Agaricia crass*, Ver., sp. nov. “ Pineapple Coral/’ 

Plat* XXX. Ficutrk 6. Plate XXXIV. Figcrk 2. 

Coral massive, very heavy, forming compact, spheroidal or hemis¬ 
pherical masses, up to 150 mm in diameter and 100 mm thick, covered 
with areolatcd and reticulated collines. 

Calicles deep, rather crowded, 2-8 miu in diameter, with about 
80-30 rather thin, finely serrulate, scarcely exsert septa; the 12 
larger ones vary but little in thickness and alternate with narrower 
and slightly thinner ones. Many calieles are isolated or in short 
rows of two to six. The collines, which are variable in height, 
form curiously and intricately reticulated patterns, consisting of 
angular or rounded areas, bounded by high, acute collines, each 
enclosing numerous smaller, sunken areas of various sizes and shapes, 
bounded by lower, irregularly reticulated collines. Exotheea and 
walls, in sections, nearly solid; endotheca cellular, with numerous 
transverse dissepiments ; columella solid. 

Bahamas (coll. R. P. Whitfield), six or seven specimens, all much 
alike ; Araer. Mus., No. 514; and Yale Museum, No. 6017. 

# Hr. Gregory states also (op. cit., p. 256) that he examined the collection in 
the Yale Museum. Unfortunately his visit to New Haven was made in vacation, 
when I was not in town. Apparently he overlooked rations type of Dana 
whioh were in the cases that were opened for him. His examinations were 
very brief. See p. 114. 

Thaws. Cohn. Acad., Vol, XI. 10 Novxhber, 1001. 
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Agaricia agaricites (L.) K. and Haime. 

Madrepora agaricites (pars) Linnl, Syst. Nat., ed. x, p. 795, 1758; ed. xii, p. 
1274, 1767. Pallas {parti) Eleneh. ZoOph., p. 287, 1766. Ellin and Sol., 
Zoflph., p. 159, pi. lxiii, 1786. Bsper, Pflanz., i, p. 182, 1789. 

Jhid aria agaricites Okeu, Lehrb. Nat., p. 69, 1815. 

Pavonia agaricites Lam., Hist. Anim. ». Vert., ii, p 289, 1816 

Agaricia (Mycedia) agaricites Dana, Zooph., p. 842, 1846. 

Agaricia agaricites Edw and Haime, Ann. Sci. Nat., xv, p, 127,1851 ; Hist, 
Condi,, ill, p. 81, 1860. Pourtales, Deep Sea Corala, p 82, 1871 ; Florida 
Reefs, pi. xi, figs. 11-18, pi. xii, figs. 1-8, 1880. 

Agaricia agaricites (pars) Gregory, op. cit., p. 279,1895 (synonymy). Vaughan, 
op. oit., p. 64, 1901. 

Agaricia ( Mycedia ) gibbosa Dana, ZoOph., p. 841, 1846 (var. from type). 

Agaricia (Mycedia) cHstata Dana, Zodph., p. 848,1846 (large relied var., from 
type), and var. tenuifotui. 

Agaricia Uanai Kdw. and Haime, Corall., iii, p. 84, 1860=cri*farta Dana, non 
Lam. ( non Mycedium Dunai Ducb. and Mich., 1860). Large celled variety. 

Mycedivm Danai Duoh. and Mich., Cgrall. An till., p. 81, 1860 (t. Vaughan, 
from type,) non Edw. and Haime. Lamellate variety. 

Mycedium Lessoni and M, vesparium Ducb. and Mich., op. cit., p. 81, 1860, 
(t. Vaughan, from types). Reticulated, encrusting varieties. 

/Mycedium Sancti^Johannis Duoh. and Mich., op. cit., Supl., p, 187, 1866, 
(t. Vaughan, but not from types). 

/Agaricia frondosa Quelch, op. cit., p. 118, 1886. ( Inon D. and Mich.). 

Plate XXVI. Figures 2, 8. Plate XXVII. Figures 1-8, 5-7. 

This species varies greatly in mode of growth and form, and also 
in the size of the calides and their arrangement, and in the character 
and size of the collines, which are nearly abortive in some cases. 

5 6 7 


i\ 


Figure Agaricia agaricites, var, Dana. Part of a frond of a well-grown 
Bahamas specimen, natural size. Fig. 6.—The same. Part of the original 
type of Dana, natural size. Fig. 7 ,—Agaricia agaricites , var. agaricites . 
Part of a frond of a large, loculate, West Indian specimen, natural size. 
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Therefore it is natural that there should have been much confusion 
as to the limits of the species. It is even quite possible that two or 
more species are included in the above synonymy. Several of the 
forms referred to differ so much that no one would unite them did 
not intermediate specimens occur. 

Hence it seems best to treat the following forms as varieties : 

Variety a .— agarioites. Typical. Fig. 7. 

Plato XXVI. Figure 2. Plate XXVII. Figures 7, 7a. 

This usually has the base largely encrusting or attached, at first, 
but when larger it has more or less erect, crest-like, rounded or 
irregular, bifacial fronds, rising from the upper surface. Sometimes, 
in very large examples, these unite and form loculi. The edges of 
the basal part may l>e more or less free and unifacial, with the under¬ 
side finely costulate. Calicles of medium size, when full grown 
mostly 2 to a miu in diameter, but variable on a single specimen. 
Septa usually 24 to 00, narrow, crowded, and subequal. Collines 
usually numerous, more or less developed, mostly transverse, or 
parallel with the edges of the fronds and crests, and mostly with 
angular or acute summits, but often reticulate. The valleys are 
angular, rather deep and narrow ; calicles plainly stellate, mostly in 
aeries, but often isolated or in pairs, and then usually pentagonal. 
Septo-costa* are small, numerous, closely crowded, finely and closely 
granulated, not conspicuously unequal, with very narrow spaces 
between them. Pourtaltte (Florida Reefs, Corals, pi. xii, figs. 1, 2) 
gives excellent figures of this form. 

It is common from Florida southwards. 1 have seen several speci¬ 
mens over a foot across, with frondose loculi, and folia over six 
inches high. A large and typical specimen of this variety 12 to 14 
inches across and 8 to io high, from near Nassau, N. P. (coll. Whit¬ 
field), is in the Amer. Museum, New York. (Fig. 7, p. 140, No. 5071.) 

Var. ft.— Dance E. and II. (non D. and M.);=A. cristata Dana. 
Figs. 5, 6. 

Plato XXVI. Figure 8. Plate XXVII. Figurrs 5, 6. 

This grows nearly like the preceding, but the coral is thicker ami 
more massive, and the fronds are often very large and thick, usually 
rounded, with the edges bifacial and acute. The oollincs are usually 
strong and acute, often rising into sharp crests, but where the cali¬ 
cles are crowded on the basal parts, the collines may be nearly abor- 
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tive and some of the calicles may Ins in pairs or isolated, polygonal, 
and astreiform, separated only by angular walls. The principal 
distinction is in the much larger size of the calicles, which, when 
full grown, are usually 3.5 to 4^"’ in diameter, and in the smaller 
number and marked inequality of the septa, the primary and second* 
ary ones being thickened and so wide that they leave only a small 
central pit, while the smaller septa are much narrower and tliinnei, 
and are lacking in part of the systems. The columella is usually 
solid. Septo-costa» are strong, thin, conspicuously alternately 
unequal, not crowded, tiucly granulated No. 4301, type of Dana. 

Florida Reefs, etc.; Yale Museum. Large frondose specimens, 
12-15 inches broad and about 10 high, from the Bahamas (coll. 
Whitfield) are in the Amer. Mus., New York. Single fronds may 
be 225 mrn wide ; 200 high ; 44 thick. No. 275. 

Var. c—gibbom (Dana)r:/ iwsparium D. and M. 

Plate XXVII. Figures 1, lti. 

This forms irregular, encrusting, nodular or lobulated masses, 
without distinct crests. The common base, in the type, is free, 
striated, and unifacial for some distance, and the edge is thin. The 
coliines are low, mostly reticulated, or very irregular, and often 
lacking. The calicles are in short irregular series, or isolated, and 
angular or astreiform. They are nearly as large as in var. Dance. 
(See pl. xxvii, fig. 1, from type.) No. isuo. 

Var. d. — pit8ilia V.=? jlf. Leesoni (D. and M.). 

Plate XXVII. Figure 8. 

This form is almost entirely encrusting, often with the coliines 
abortive, or nearly so, but when present they are small and near 
together, concentric or reticulated, rounded or obtuse. The calicles 
are generally irregularly arranged or in short series, crowded, and 
many are isolated j they are unusually small (mostly about 1 to 
I.5 mm , rarely 2 mm ) but otherwise they resemble those of typical 
agaricitee , The septa are about 20 to 24, alternately unequal, rather 
thick, crowded. The small sise of the calicles is the most important 
character. (PI. xxvii, fig. 3.) No, 1480. 

Var. e .— tenuifolia Dana (under A. orhtata). Forms thin, folia* 
ceous fronds; calicles small, 1.5 rom across, stellate, scattered, scarcely 
seriate, coliines low, rounded. Similar to var. d> but foliaceous. 

The relations of Lamarcki , which Vaughan refers here, have been 
discussed under fragtth (p. 144). If it really belongs to agaricites, 
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which I doubt, it should receive the variety name Lamareki (E. and 
II*) on account of its thin, pedicelled fronds and small cuticles. 

A. frondosa (Duch. and Mich.) Queieb, in also a doubtful form, 
which Queleh thinks distinct. According to Quelch it forms solid 
crests ; the collines are irregularly arranged, close, and not acute. 
The calicles have about 80 septa, seldom more. This seems to me 
to be near Danai of Edw. and H.sscri*tata Dana (our var. ft), but it 
may not be the same as the type of D. and Mich. 

This common species and its varieties are found on the Florida 
reefs and throughout the West Indies to South America and Colon. 
From Colon I have received varieties ✓*, ft, d. They were all 
found in shallow water, under similar conditions. None of these 
forms have been found at Bermuda. A small form, near var. tf, is 
found at the Abrolhos Beefs, Brazil, and a small, more nearly typical 
specimen near var. o, from Pernambuco, is in the Yale Museum. 

Agaricia purpurea (Le*.) Daim. 

Agaricia purpurea Le«., Mem. Mn» Hist. Nat. Paris, vi, p. 270, pi. xv, fig, 8, 
(i t b f Cy 1820. Dana, Zoftph., p. 840, 1840 (unifacial variety). 

i Mycedium Danai Duch. and Mich., ConiU. Antill., p. [81], 1860 (non Edw. 
and Haivne). 

Plat* XXVII. Figures 4, 4n, 4b. 

This species usually forms broad, thick nnifacial fronds, gener¬ 
ally attached near the middle or else partly encrusting. The fronds 
may be flat or cup-shaped. The collines arc usually narrow, acute, 
short, and often irregular or reticulated. The calicles are large and 
open, deep, angular, often isolated, and deeply sunken between the 
sharp walls or collines. They are oblique and often so deep and 
curved that the wide bottom cannot be seem. The septa are thin 
and narrow, leaving a wide, open, central space, and wide spaces 
between them ; there are usually 24 to 80, alternately very unequal. 
{PI. xxvii, fig. 4.) 

In sections a small, solid, papilliform columella is present in some 
calicles, and there are well formed tabular dissepiments in the thicker 
parts, which extend quite across the calicles. The ootnmon wall is 
very solid, but it has some radial, angular cavities in the thick basal 
portion near the pedicel. The costa* of the under side are slender, 
pretty even, and regular. 

This differs so much from the several varieties of agaricitesy 
described above, that it seems probable that it is distinct. It is 
remarkable for the large and very deep, open, angular calicles, sep¬ 
arated by rather thin, acute walls, and for the tabulate dissepiments. 
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The figured specimens are from Colon (Yale Mus.). They differ 
somewhat from Lesueur’s type, in the size and depth of the oalicles. 
This form may be distinguished as var. fmeolata Ver. It was 
attached by a stout pedicel. No, 1201. 

Agarioia nobilis Ver., up. nov. 

PMycedium elephantotus Edw. and Haime, Hist. Corall., iii, p. 74, 1860. 

(Syn. exol., non Pallas sp.). 

Plate XXVIII. Fiourbb 1, 2. 

Coral grows in the form of broad, rounded, thin, foliaeeous 
fronds, attached by a central pedicel. The frond may be flat, or 
concave, or variously bent and lobod, but when young and normal 
it is round and cup-shaped or salver-shaped. It is very hard and 
translucent, so that though very thin, especially towards the mar¬ 
gins, it is stronger than most thin corals. The under side is finely 
and nearly evenly covered by fine costal riblets and stria 4 ; these 
costce are finely granulated on their edges. 

The upper side is loosely covered with rather large, deep, promi¬ 
nent, appressed, stellate ealiclcs. These are irregularly arranged ; 
many stand singly; but most are in pairs, or series of three to six 
or more, in front of short, rather prominent, curved, obtuse-angled 
collines, having the longer proximal slopes concave and often lobu- 
lated, with swellings corresponding to each ealicle. r rhe short 
collines, when supporting one to three calicles, are crescent-shaped in 
outline, and look like curved brackets. 

The calicles are inclined strongly outward, except those near the 
center ; the central pit is rather large and deep, usually without a 
columella, but some of the calicles may have a small, solid, tuber- 
culiform one. 

The septa are alternately larger and smaller ; usually there are 
30 to 48 in the larger calicles, of which lo to 24 are much the 
larger and thicker. The summits are prominent and angular; the 
inner edges of the outer septa descend abruptly, while those of the 
outer side are angulated at the top and concave above, and usually 
below, the angle. The edges of the septa are very finely serrulate 
or granulate. 

The septo-costss are of variable length, but usually rather long, 
especially towards the margin; their lengths are from 5 to I2 ro ® or 
more, but mostly about 10 mm . They are regularly alternately larger 
and smaller, the larger ones being distinctly thickened, while the 
smaller ones are thin and much lower. Their edges are very evenly, 
microscopically serrulate or granulate. 
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Breadth of the type, which is a single frond, 4(>() ,, * TO by 15() u,m ; 
thickness 5 ram to 0.5*“ or less; at from the edge, about l inm 

thick ; diameter of larger calicles, mostly 4 to 6 mro . 

The type is from Turk’s Island, W. I. (Mus. Yale University). 
It is a rare species in American collections. No. 850. 

This is, perhaps, one of the species that have been confounded 
under the name of elephantotus Pallas, a very different East Indian 
species, and the type of Mycedium (see p. I:t4 above). The present 
species is destitute of the rough serrations and spinules of that species 
and differs in many ways, though it grows in a similar form. This 
may, however, be the elephantotus Edw. and llaime ; but their 
synonymy does not apply to it. 

Whether this is the form united to A . fragills by Gregory under 
the name of elephantotus 1 do not know. Neither can I tell whether 
it be the elephantotus of PourtaU?s, or of Vaughan (op. cit., p. c>7), 
for they give no descriptions. But it is not the elephantotus of 
Oken, nor of Ehrenberg, nor of Daua, nor of Esper. 

It is quite distinct from A. frag ills, though it grows in similar 
shaped, thin fronds. But the fronds of this species are much larger, 
thicker, and firmer. The calicles are much larger, more appressed, 
more prominent proximally, and much deeper. The collines are 
much shorter, larger, higher, and much more irregular. The septa 
and septo-costa* are also quite different. 

Sideraatrm siderea (E. and Sol.) Blainv. 

Madrepora siderea Ellis and Sol., op. oit., p. 188, pi. xlix, fig. 2, 1786. 

Astrea siderea Lam., Hist., il, p. 267, 1816. Lcsueur, op cit., p. 286, pi. 
xvi, fig. 14, 1820. Lainx., op. cit., p. 60, pi. xlix, fig. 2, 1824. Edw. and 
Haime, Hist. Corall., ii, p. 509, 1857. Gregory (para), op. cit., p. 278, 1895, 

Sideraetrcea siderea Blainv., op. cit., p. 885, 1880; Man. Actin., p. 870, 1884. 
Edw. and Haime, Monog., p. 141, 1849. Verrill, Bull. Mus. Comp. Zool,, i, 
p. 55, 1864. Pourtalfeft, Roef Corals, p. 81, 1871. Vaughan, op. cit., p. 62, 
1901. Verrill (pars), these Trans., x, p. 554, 1900, 

Pavonia siderea Dana, Zodph., p, 831, 1846. 

Siderastresa yrwtdis Duncan, op. cit,, p. 441, pi. xvi, figs. 5a, 6, 1868, fossil, 
(t. Vaughan). 

Plate XXX. Figures 2, 3. 

This coral forms large, compact, hemispherical masses up to 2 feet 
or more in diameter* 

The calicles are usually deep, narrow at the bottom, and larger 
than in either of the other American species (usually 5in greater 
diameter when full grown). They are angular, mostly pentagonal 
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or hexagonal, usually with a definite, raised, acute or subacute bound¬ 
ing wall between them, which may show as a thin zigzag line between 
the ends of the septa. Usually 8 or 4 rows of synapticulae show on 
each side of the wall, between the septa, with conspicuous loculi 
between them. 

The septa are in five cycles, the last cycle Wing incomplete. 
There are usually, in well formed calicles, 50 to 04 septa ; the aver¬ 
age number being about 58. But specimens often occur in which 
the number seldom exceeds 48 or 50. 

The septa are finely serrulate and pretty even in height, though 
those of the different cycles can easily be distinguished by the gra¬ 
dations in breadth and thickness. Those of the last cycle are thin 
and often bend toward and join those of the preceding cycle. The 
columella is small, at the bottom of a small central pit. It usually 
consists of about 3 to 6 unequal papillae. 

It is very common on the Florida keys and reefs and throughout 
the West Indies. Also at Colon, Col. (variety nitida ); and at the 
Bermudas (variety ?). It is hardy and can live in muddy situations, 
and where exposed at low tide, like A. radians , though it seems more 
partial to the reefs. 

The Bermudian specimens that have been referred to this species, 
so far as I have observed them, are not of the typical form, and may 
bo an extreme variety of 8 . radians . The calicles are not so large 
nor so deep as in the Florida form, nor are the septa so numerous, 
(about 42—48). 

Var. nitida V., nov. Plate xxx. Figure 3. 

The Colon specimens (Yale Mus.) arc convex, encrusting plates. 
Their calicles are not quite so large as in the typical forms, and are 
much more shallow, while the bounding walls are less distinct, lower, 
and more rounded, so that the calicles seem less angular and more 
blended. The septa are numerous (about 50), crowded, and rather 
equal, giving the calicles a neat and even appearance. No. 1028. 

When well grown this species seems quite distinct from A radians . 
It has decidedly larger, deeper, and more angular calicles, which 
have more elevated and distinct walls. Usually there are about 5, 
sometimes 6, calicles to 2 centimeters, when in rows. The septa are 
more numerous (usually 50 to no) and more equal in elevation. 

But impoverished specimens occur, which are not always easy to 
distinguish from some of the varieties of A radians . 

For the reasons for retaining Siderastma as the name of this genus, 
see above, pp» 88, 80. 
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fiiderastrma radians (Pallas) Ver. 

Madrepora radians Pallas, Elench. Zooph., p. 833, 1766. 

Madrepora galaxea Ellis aud Sol., Zooph., p. 168, pi. xlvii, fig. 7, 1786. 

Asirea galaxea Lam., Syst., p. 871, 1801; Hist., ii, p. 367, 1816. Lesttear, 
op. oit., p. 385, pi. xvi, fig. 8, 1830. Lamx., op. cit., p, 60, pi. xlvii, fig. 7, 
1831. 

Astrea radians Oken, Lehr. Nat., p. 65, 1815. 

Astrea (Stderastrea) gala tea Blainv., Diet. Sci. Nat., lx, p. 835, 1880; Man. 
Actln., p. 870, 1884. 

Astraa radians Bdw. and Hainie, Hist. Oorall., ii, p. 506, 1857. Gregory, op. 
oit., p. 377, 1895. 

Siderma galaxea (pars) Dana. Zooph., p. 918, pi. x, figs. 13, 136, 13c. (Type 
examined.) 

Suterastrara galaxea Edw. and Haime, Ann. Sci. Nat., xii, p. 139, 1850. Pour- 
talfcs, Beef Corals, p. 81, 1871; Florida Reefs, pi. xi, figs. 14-31, young, 
pi. xv, figs. 1-12, 1880. Queloh, op. cit., p. 118, 1886. 

Xultrastma radians Verrill, Bull Mas. Comp. Zool., i, p. 55, 1864; Coral 
Reefs and Islands, p. 880; ed. 8, p. 421. Vaughan, op. oit., p. 61, 1901. 

Plate XXX. Figure 1. 

This coral usually forms rounded spheroidal or hemispherical 
masses, which may become 12 to 15 inches (400 to 500 n,m ) in diame¬ 
ter ; but it is often encrusting, especially when young, and it often 
grows in broad irregular masses; not infrequently it is almost globu¬ 
lar and lies loose on the bottom, with calieles developed on all sides. 
Such loose masses are most commonly 2 to 5 inches (50-125 mm ) in 
diameter. They were doubtless ail attached when very young, but 
perhaps only to small bits of shell, etc. 

The calieles are deep in the center and small, their diameter when 
full grown is mostly 2,5 to 3.5 miu , the average size being about 3 mm , 
rarely 4 m,n . They are angular with rounded corners, and usually 
appear as if separated by thick walls, owing to the low rounded 
summits of the walls, which are, however, actually rather thin, with 
one or two rows of small synaptieulap showing on each side. 

The septa are decidedly unequal in width and thickness, those of 
the first two cycles standing out very plainly from the others. They 
form three complete cycles, with part of the fourth cycle developed, 
so that the number is usually to 40, in the larger calieles, (rarely 
48). But the size of the calieles and the number of septa vary con¬ 
siderably on a single specimen, according to the amount of crowding, 
or the rapidity of growth. 

The septa are closely arranged, with very narrow loculi. The 
larger ones are wide, broadly rounded, somewhat exsert, with all the 
edge pretty evenly serrulate, though the distal serrations are apt to 
be rather larger. The six primaries are distinctly larger than the 
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secondaries, and those of each cycle arc successively narrower and 
thiuner ; all are nearly straight and seldom united. The proximal 
half of the inner edge is nearly perpendicular, thus producing a 
deep central pit. The columella is small and papillose. 

The polyps are hut slightly exsert; the tentacles are small, short, 
cylindrical, or clavate ; they form several circles, and appear some¬ 
what scattered, those of successive cycles being in different circles 
and decreasing in size. 

But they are not bilohed, nor trilobed, as Agassiz and Pourtak^s 
supposed.* This appearance is due to a smaller one standing on one 
or both sides of a larger one, and close to it. 

The general color in life is dull gray, yellowish gray, ocher-yellow, 
or rusty brown, sometimes tinged with a purplish rosy tint; the 
polypB are paler, with the lips and tips of the tentacles whitish. 

This species, which is abundant at the Bermudas, is more hardy 
than most reef corals, for it can live ami grow well in shallow water 
on mud flats, where it is laid bare by nearly every tide, and where 
most other corals would be smothered in the mud, though A sidtrea 
and some forms of Tsophyllia fragilis are usually found with it in 
such places. 

It is often partly buried in the white calcareous mud of the flats, 
and yet seems healthy there. It is also abundant in the small, shal¬ 
low pools left on the flats by the tide. But it is equally common on 
the reefs, where it often grows larger. It is also found well grown 
in Harrington Sound. 

Exposure to the dry air, or even to the hot sun, for an hour or so, 
does not kill it, if it he wet beneath. Probably its porosity enables 
it to absorb sufficient water to prevent drying up. 

It is equally common on the Florida reefs and flats, and through¬ 
out the West Indies to South America and Colon. 

The decidedly smaller size of the ealicles, fewer septa, and the 
conspicuously larger primary and secondary septa serve to distin¬ 
guish this species from A sulerea . 

But it varies considerably in all these characters, so that some 
specimens may occur that seem almost intermediate between the two 
species. In all such cases the average condition of the full grown 
ealicles must be considered as of primary importance. 

# The observations of Prof. L. Agassiz on the polyps of this genus, in 1850, 
and his figures in ** Florida Reefs,” pi. xv, figs. 1-7, relate to A radiam. In my 
note cm tills subject (these Trans., x, p. 554, 1900), I referred to it under 
A eiderea, But my studies of the polyps included both species. They are very 
similar, but A tidttrea has larger polyps and more tentacles. 
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New buds appear chiefly between the angles of the calicles. 
Fission of the larger calicleg occurs occasionally. 

Biderastrwa stellata Yer. 

These Trans., i, p. 352, 1868. Hathbun, R., Amer. Naturalist, xiii, p. 541, 
1870, (habits) Vaughan, op. cit., p. 62, 1901. 

Plate XXX. Figures 4, 5. 

This species is related to S. radians and has the same ability to 
endure impure shallow waters and exposure to the air and sunshine, 
without injury. 

It is widely distributed on the coast of Brazil; Bahia, Abrolhos 
Beefs, etc.,—coll. C. F. Hartt ; R. Rathbun. 

I have figured one of the types, from a photograph. No. 1404. 

Var. conferta Ver., op oit., p. 353 

Plate XXX. Figure 5. 

This peculiar Brazilian form has not yet been figured. Therefore 
I have reproduced a photographic figure of one of the types,—the 
extreme form. No. I404o. 

Asteroaeria Verrill. 

This genus seems to bo related to Phsioseris Duncan.* 

Dana described in J840 a rare, thin, laminar or foliaceous coral 
(Agaricia planulata) that is the type of this genus. 

I have studied a fragment of the original type, which is here 
figured (pi. xxvii, fig. 8). No. 4309. 

The genus is remarkable for the low, reticulated eollines, enclos¬ 
ing polygonal areas in which there are usually two or several stellate 
calicles. Each of these groups consists of a parent ealicle from 
which the others around it have bceu produced as buds from it. 
These calicles of a group are not at first separated by definite boun¬ 
daries, the costae being continuous from one to auother. Columella 
is a minute tubercle, or is lacking. Under side naked, finely striated. 
Calicinal walls solid. Synapticula and trabecula' few or Jacking. 

The type of that genus (Mwndroseris Australia* Rouss., from 
Australia) is a convex, gibbous, encrusting coral. But as both 
encrusting, massive, and foliaocous species occur in allied genera 
(Pdvonia, Agaricia, etc.), it is possible that they might also occur 

# Mmandroteris (par$) Rousseau, Voy. Dumont d’Urville, Zool., v, p. 121, 
1854. Rdw. and Haime, Hist. Condi., iii, p. 61,1860. PtosiostrU Duncan, Jour, 
Linn. Boo., ZotfL, xvii, p. 809, 1888 ; Revision Soler. Zoantb., op. oit., xviii, p, 
m, 1884. 
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in this. But the type of Pleaioaeria has distinct synaptioula and a 
well developed papillary columella, which are not found in our 
genus. 

The resemblance to the fossil genus Oroaeria* is very close, in the 
form and mode of grouping of the calioles, and in the low, irregular 
collines, as well as in the foliaceous form of the coral. But Oroaeria , 
according to Duncan, does not have solid mural and oolline walls, 
these parts, as seen in sections, being trabecular. Were it not for 
this character, I should have considered this coral a living species 
of Oroaeria or Comoaeria 9 which it certainly closely resembles. 

The grouped arrangement of the caliclcs is somewhat like that of 
Polyaatra renoaa Khr,,f p, 106, 1874, but the latter seems to form a 
massive, astreiform coral. It is, however, only imperfectly known, 
the description being very incomplete and without a figure. 

The form, general appearance, and the characters of the scpto- 
costas are somewhat like those of Pachyseria , but the latter does not 
have stellate calicles and its collines are much larger and more 
regular. 

Asteroaeri* planulata (Dana) Ver. 

Agaricia (Mycedia) planulata Dana, Zooph., p. 888, 1848. 

Agariciaf planulata Edw. and Haime, Hist Corail., ill, p. 84, 1800. 

Asteroaeri& planulata Verrill, in Dana, Coral Islands, ed. i, p 888, 1878, ad. 

8, p. 424, 1890. 

Plate XXVII. Figuhic 8. 

The type specimen was a broad, thin frond, half a line thick, 
attached only at one point. Dana states that it was in the Museum 
of the Lyceum of Natural History, Utica, N. Y. 

A fragment of this specimen, used by him for figuring the details, 
and now preserved in the Yale Museum, affords the following 
description 

The calicles are polygonal and very shallow or superficial, being 
only slightly concave, except at the minute central pit, which is 
deep ; they are about 4 to 4.5 mm abroad when full grown, but many 
are only 2 to 2.5 mm . They are often placed singly, with a slightly 
raised solid wall over which the septa are confluent and in part 

* Oroaeria Edw. and Haime, Pol. Foss. Palaoz., p. 180,1851; Hist. Corail., 
ii, p. 78,1880. 

f This genus is probably identical with Tichoseria Qneloh, (Ann* and Mag. 
Nat* Mist*, xiii, p. 295, 1884). The type of the latter is an astreiform coral 
from the Fiji Islands. 
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geniculate; many are in pairs, either equal or unequal, due to 
immediate budding ; others form small groups of three to five, 
evidently resulting from budding from the larger one of the group. 
Such groups are surrounded by low, solid, reticulating collmes, only 
a little larger than the walls around isolated calicles, and arranged 
without order. Rarely the calicles are in short rows of three or 
more. 

The septa are numerous (24 to 3(1), very close, thickened, espec¬ 
ially toward the inner ends, and closely, finely granulated or crispate 
on the sides, as in Pachywri*; their exposed, nearly horizontal 
edges are minutely and roughly serrulate or granulate, but the inner 
ends of the larger ones descend nearly perpendicularly at the minute 
central pit, and this portion, as seen in section, is rather regularly 
and finely serrulate. The septa are very unequal and form four 
pretty regular cycles, sometimes with some of a fifth cycle. The 
primary and secondary ones are decidedly larger and thicker than 
the others and most of them reach the central pit, but the secon¬ 
daries are a little the shorter and thinner; those of the third and 
fourth cycles arc successively shorter ; the smallest are very short 
and extend inward only a short distance in Nome of the systems, but 
are often quite long and curved iu the lateral systems. All the 
septa rise to about the same level. The columella, when present, is 
a minute solid tubercle, or sometimes two. 

The under side is naked, with small concentric undulations, and 
also with shallow radial valleys, between which the surface is 
slightly convex ; these convex parts are covered with fine, divergent 
radial stria), which run obliquely to the valleys on either side in a 
fan-like manner. 

These costal striae are only slightly raised, closely crowded, and 
distinctly granulated. In vertical sections the coral is nearly solid, 
except close to the upper surface. The interseptal spaces fill up 
very quickly with a solid deposit and the interseptal walls are thick 
and solid. 

The original type, according to Dana, was a thin frond ten inches 
broad and one-eighth of an inch thick. Thickness of the fragment, 
described above, 3 to 5““. The habitat is unknown, but it is prob¬ 
ably Indo-Pacific. 

The Mernlina ampliata (E. and Sol.) Elm was included in the 
West Indian fauna by Dueh. and Mich. (op. cit., p. 80, 1800), but 
not as from personal observation. It is found only in the Indo- 
Pacifie region, like all the other species of the genus. 
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Family Poritidfl* Dana, 1846. 

Poritma (subfamily) Edw. and Haime, Corall,, iii, p. 178, 1860 

Porittdcp Verrill, these Trans., i, p. 508, 1867. 

Corals very porous, branched, encrusting, tabulate, or massive, 
increasing chiefly by budding. Calicles mostly small, shallow, stel¬ 
late, circular, or angular, usually all of one kind, closely united, or 
not separated by much cumenchyma, sometimes without evident 
walls. Septa more or less perforated, or fenestrate, often imperfect, 
mostly 12 to 24. Pali often present. Dissepiments few, sometimes 
tabulate. The calicles are generally all equal, but in some species 
of Pontes a few larger ones, with more than 12 septa, appear irregu¬ 
larly and may divide by fission. The branches do not have a large 
leading or axial zo5id. Polyps much exsert in expansion. Tenta¬ 
cles 12-24, rarely more. 

Porites polymorpha Link. 

Madrepora pontes (pars) Pallas, Elench. Zodpb., p. 824, 1766. Linn4, ©d. 
xii, p. 1279,1767. Ellin and Sol., p. 172, pi. xlvii, figs. 1, 2, 1786. 

Porites polymorphous Link, Besch. Nat. Saniml, Kostock, p. 162, 1807. 

Pontes olavana Lam., Hist. Anim. sans Vert., ii, p. 270, 1816. Dana, 
Zofiph., p 554, 1846. Edw. and Haime, Corail., iii, p. 174, 1860. Pourtalfcs, 
Florida Beefs, pi. xii, figs. 4*6, 1880. Bathbnn, Proc. U. S. Nat, Mus., x, 
pp. 856-861, pi. xvi, pi. xvii, fig. 2. pi. xix, fig 1,1887. Gregory (para), 
op cit., p 282, 1895. 

Porites porites Vaughan, op. cit., p. 78, 1901. 

Platx XXXI. Figures 8, 8a. 

The above synonymy includes only the leading references to the 
more typical form generally called P. elavaria Lam. Mr. Gregory 
has given a very full list of references to this and the other 
branched forms of West Indian Porites , all of which he masses 
together under the name of P elavaria, Mr. Vaughan (op. cit, p. 
78) also gives some additional synonyms and localities.* No doubt 
too many “ species ” have been named, but I very much doubt 
whether they should all be united into one species. However, I do 
not propose to discuss that question at this time. 


# Mr. Vaughan states that he has examined the type of P, nodifera Xluzus., 
and found it identical with P. elavaria. He thinks, like Rehberg, that the locality 
“ Bed Sea ” is doe to a wrong label. He also unites P. valida Ducb. and Mich, 
with this species. 
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But, as having an important bearing on the subject, I will state 
that while clavaria (auth.), growing in irregular, stout-branched 
dumps, is abundant at the Bermudas, in a variety of stations, both 
in shallow water and on the reefs, and also in Harrington Sound, 
P. fareata has never been found there by me, nor by others so far 
as 1 can learn. This would certainly indicate that the latter is a 
distinct species, with a different physiological nature, or w'ith a differ¬ 
ent embryology. It either requires warmer water, or else its free- 
swimming larvte are too short-lived to reach the Bermudas in the 
northward currents. Were the two forms the same species, differing 
merely in form of growth, due to environment, they should both be 
found at the Bermudas, for the conditions are varied there. 

Mr. Richard Rathhun (op. cit., 1887) has very fully described and 
figured most of the various varieties of these two species. 

As for the name of this species, I cannot follow Vaughan in 
adopting Porites porites for it, for such a course would be contrary 
to the ordinary principles of elimination, which he, himself, employs 
in similar cases. 

It is true that Pallas and all writers previous to Link (1807) 
included nearly all the species of Porites then known under the 
name Madrepora porittSy which w^as a collective or generic group. 
Esper eliminated one species as M. conylomerata , and another as M. 
urenosa . Link eliminated another, the present form, by naming it 
polymorphus . Therefore, the specific name porites , if used at all, 
should be applied to one of the remaining species of those mentioned 
bv Pallas, as varieties.* 

# Pallas mentions first in his description (p. 824) a massive, gibbous species 
u mass®, gibtwe, tuberoaae, tunioatm,” and on p. 825, “ Not®,” he speaks first of 
4i mama informes, gibbas,” * i ex India,*’ with atara subequal to those of Afart. 
<ist rotten =. OrbiveQa itnnulurin , 

This East Indian, gibbous, massive species, with large stars, was, without 
much doubt, a Rhotiarata, probably R. caticulari$ (Ijam.) E, and H., but possibly 
the Chinese and East Indian form named R. Ijagreneii E. and H. (diameter of 
oalioles 4* ,m ), which may not be distipet from the former. 

Therefore, it seems to me best to restrict porittSy as a species, to the former 
and call it Rhodarcra poritUy thus avoiding the repetition of porites and con¬ 
forming with the principle of recognising prior eliminations at one and the 
same time. None of the species of true Forties have the 4 4 stars 1 ’ much more 
than La**" in diameter, rarely 2 wm . 
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Porites astreoides Lam. 

Madrepora pontes (pars) Pallas, Elenoh. Zofiph., p. 824, 1760. 

Porites astreoides Lam., Hist. Anim. sans Vert., ad. 1, ii, p. 20ft, 1816; ed. 2, 
ii, p. 486, 1886. Lainx., Expo*. Meth., p. 051, 1824, (non Ehr. t 1884). 

Writes astroides Lesueur, Mem. Mus. Hist, Nat, Paris, vi, p. 087, pi. xvi, 
fig. 15, 1820. Edw. and Hanne, Hist, Oorall., Hi, p 178, 1800. 

Porites astrcsoides Dana, Zofipb. U. S. Expl, Exp., p 561, 1840. Verrill, Bull. 
Mua. Comp. Zodl., i, p. 42, 1804. Pourtalfc*, Reef Corals, Mem. Mns. Comp 
Zo61., ii, p. 85, 1871; Florida Reefs, pi. xvi, figs. 1-12, 1880. Queloh, Voy 
Chall., xvi, pp. 11, 13, 182, 1886. Rathbun, Catal., Proo. U. S. Nat. Mm*., 
x, p. 854, 1887, Gregorj% op. cit., p. 284, 18ft5, (synonymy). 

Porites svperfleialis f P. invert a, P. Guadatupensis , and P. agaricus Dueh and 
Mich., Corail. Antilles, pp. [82, 88] 858, 850,1800 (t, Vaughan from types) 

Neoporites UttomUi i, JV, superfioialis, S. Quadalupemia , N. agaricu* y N. incerta 
Duch. and Mich., Supl. Corall. Ant., pp. 191-198 [97-99], 1800(t. Vaughan 
from types)* 

Neoporites Michelini , N. astratoides y N. subtilis, and Oosmoporites hevtyatu 
Duoh. and Mich., op. cit., pp. 192, 198 [98, 99], pi. x, figs. 7-10, 12, 10, 
1806 (t. Vaughan, but types not examined). 

Porites Collsgniana Duncan, Quart. Jour. Geol. Soc. London, xix, p. 487, 
1808; xxiv, p. 25, 1808 (t. Vaughan from types, fossil). 

Porites astreoides (pars) Vaughan, op. cit., pp. 74-77, 1901. 

Plate XXXI. Fiaxmic 4. 

This coral is encrusting when young, but it soon forms thick 
rounded masses, with more or less raised lumps or low nodules over 
the surface, but it never becomes branched. It may form masses 2 
feet or more in diameter. 

When living its color is usually lighter or darker yellowish brown, 
or dull brownish yellow ; sometimes it is yellowish gray, or even 
bluish gray. 

The calicles are larger, deeper, and more distinct than in P 
ciavaria , and their walls are higher, thicker and more distinct at the 
surface. The 12 septa are also more distinct and less porous. The 
columella is rather small and porous, often with a small, central, 
irregular papilla, which may be lacking and is easily broken. The 
interseptal loculi are rather large and deep for this group. Small 
paliform papillie are sometimes present, but more often are absent or 
rudimentary. The inner tooth or lobe of the sept© is often very 
distinct, erect, and paliform. The upper part of the wall is thin and 
divided into small, rough, flat denticles At the edge, higher than the 
septa, but it becomes thicker and rather solid a little farther down. 

Welbformed calicles are from 1.25 to 1.50 mm in diameter; when 
in series there may be about 0 to a centimeter. 
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* It is abundant both in shallow water and on the reefs at the Ber¬ 
mudas* It also occurs even in Harrington Sound. It is still more 
abundant on the Florida Reefs and throughout the West Indies to 
# Colon, Columbia. A variety occurs at Pernambuco, Brazil. See 
below, Revised List of Brazilian Corals. 

Quelch (op. cit., pp. 181, 182) has recorded two of the forms 
described by IX and Mich., an from the Cape Verde Islands. But 
the identity of his forms needs confirmation, by comparison of types. 
The descriptions and figures of D. and M. are too poor for deno¬ 
mination. 

I am not at all sure that all the forms described by Duch. and 
Mich., and referred to this species by Vaughan, are one species, 
though I have placed them among the synonyms on his authority. 
If his opinion lie correct, then this species is more variable in the 
Antilles than it is at the Bermudas and Florida reefs, from whence 
I have examined targe series. 

There can be no doubt, however, that they have made too many 
species, by far, in this group. I have seen only two or three forms 
that could be recognized even as varieties, and doubt if more than 
two massive species are included iu their list, even if all be not forms 
of P. astreoides. 

But I believe that Mr. Vaughan is wrong in uniting P. solid<t 
Ver.ssjP. Verrillii Rehb. to this species. Possibly he lias not seen 
the true P. Verrillii, for both species occur on the coast of Brazil. 

Vorltes Vanilla Rehb. 

JPoritA* ttolula Verrlll, these Trans , i, part 2, p 358,1868.* Rath bun, op eit., 
p. 865, 1887, (non Forskal, sp., 1775-^P, solida Klunz., p 42.) 

JPbriUs VenrOHi Rehberg, Abh Naturw. Ver., Hamburg, xii, p. 48, 1882. 
Vaughan, op. oik, p. 76, 1901. 

Platjj XXXI. Figcwc 5. 

Mr, Vaughan (op. oit.) considers this only a form of P. astreoidrs, 
but as the latter occurs with it on the coast of Brazil, he may not 
have studied a genuine example. I believe they are quite distinct. 
I have, therefore, figured a portion of the original type. 

* The Porites solida (Forsk.) Kl*., from the Red Sea, is a different, solid, 
massive species, of which the Yale Museum now has an authentic example 
The Use of the same name for the Brasilian coral was due to an oversight, on 
m$ part, in overlooking Forskal’s name,—not to any intention of uniting the 
two species. 

Taajrs, Go» nr. Acan., Vol. XI. 11 Dxcxmbxh, 1901. 
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This coral is much heavier and more solid than P. astreoide*. Its 
calicles are larger and deeper, and separated by thicker, more prom¬ 
inent, and more solid walls. The details of the calicles are also 
different, as best sho^u by enlarged photographic figurps. 

The 12 septa are well developed and wider than usual. The colu¬ 
mella is large, nearly solid, and usually has a central tubercle. Pali 
are rudimentary or lacking. 

That abnormal or imperfectly developed calicles of J\ aslreoide* 
or J\ clnvaria (auth.) may resemble normal calicles of this or other 
species, is not sufficient proof that they are identical, as Mr. Gregory 
and Mr. Vaughan seem to think. 

If we should use this as a crucial test, then all known species of 
Porites could be icunited into one polymorphic species, for all sorts 
of variations of this kind can be found in every species of the genus. 
The same is true of many other genera of corals, e. g. Madreporazz 
Acropora V., where the existence of imperfect or uuusually formed 
calicles is a feature found in most of the 200 species. 

The only reasonable way to group such corals into true species is 
to compare calicles that are normally and naturally developed, and 
those that are fully grown. Starved specimens or calicles, and those 
that are dwarfed or abnormal from other unfavorable conditions, are 
very liable to mislead, in this and many other genera, and should not 
be made too much of. 

So the average size of well-developed calicles is generally charac¬ 
teristic of species, even though the dwarf calicles of one might not 
exceed the average calicles of another. The same rule will apply to 
all other characters, for all the characters are variable. 

According to Mr. H. Bathbun, this species is common on the coast 

of Brazil, from Parahyba do Norte to the Abrolhos Reefs, and is 

abundant at Pernambuco. But perhaps part of his specimens were 

P. astreoides, variety. See p. 161. The typ* was from the Abrolhos 

Reefs,—coll. C. F, Hartt. No. 4539. 

* 

Forites Branneri Bathbun. 

Pbritts Branneri Bath., Catal. Porltes, Proc. U, 8 . Nat. Mtw., vol. x, p. 865, 
pi, xix, flg. 8, 1887. Vaughan, op, oit., p. 77, 1901. 

Plat* XXXI. Fiomws 6, 6a. 

* Two Brazilian specimens in the Yale Museum agree well with Mr. 
Rathbun’s description. They are regularly aud evenly rounded, 
very porous masses, formed by a thick encrustation over other species 
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of dead rounded corals (Mmandra oonferta in one case), but they 
show no trace of branching. 

The calicles are unusually small and shallow, nearly uniform in 
size, mostly closely crowded, polygonal, and separated by thin 
fenestrated walls. The septa are 12 narrow, thin, roughly eehino- 
lacorate and fenestrated, often a little exsert; their inner edges unite 
to a wide columelliform ring, leaving a circle of very small loculi; 
in the center of the ring-like columella there is a small pit. The 
pali are very slender, erect, lacerate, mostly a to 5, sometimes 6 ; 
frequently all are absent or broken off. 

The whole surface of the coral has a delicate, lace-like appearance, 
owing to the uniformly small size of the calicles and the thinness 
and porosity of the walls. 

The masses arc 3 to 5 inches in diameter ; breadth of the calicles 
0.9 to mostly about l mm ; when in rows there may be 9 to a 

centimeter. 

Parahyba do Norte and Pernambuco, Brazil,—R. Rathbun. Our 
specimens are from Pernambuco,—coll. C. F. Hartt. No. 4652. 

Mr. Vaughan suggested that this might be a young stage of 
JP. clavaria. To me they seem to be perfectly distinct. 


Family Acroporidfle Vcr., uom nov. 

Madrepondas Dana, ZoOph., p. 481, 1846. 

Mad'i'tpondw (pars) and Poritidce (pars) Edw and Haime, Corail., in, pp 89, 
267, 1860. 

Hadrepondts Vorrill, these Trans , i, p. 501, 1807. 

Corals very porous, usually branched or foliaceous, sometimes 
lobed or massive, encrusting when young, increasing by budding, 
rarely by fission. Cumencbyma abundant, porous, often spinulose. 
Corallitee cyolindrical, small, generally of two sizes, which may 
differ in structure. The larger ones may form the terminal or 
parent calicle of the branches, or occupy only the upper side of 
foliaceous species. 

Calicles small, deep; septa usually 6 or 12; sometimes more in 
larger sporadic calicles; usually continuous, but perforated. Dissepi¬ 
ments few. Polyps much exsert in expansion; tentacles slender, 
tapered, generally 12, rarely more. 

The genus Acropora is the only one in the West Indian fauua, 
where it has but one species. Montipora and Anacropora are 
wholly Iudo-Paoiflc; the former has about 100 species. 
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Acropora Oken <re*tr ). Ty$*\ A. muricata. 

Madrepora (pan) Lam., Byst, Anim., p. 871, 1801 (non Linn£, ed. x) Lam , 
Hist, Anim. a. Vert., li, p. 277, 1818. Dana, Zotfph., p 485, 1846 Edw 
and Haime, Hist. Oorall., iii, p. 182, 1860 (non Ehr ) 

Acropora (para) Oken, Lehr. Natnrg., p. 66,1815 (type, 8d apedea^A wntrt- 
cata) 

Beteropora Ehr., CoraU Kothen Meerea, p. 888,1884 (non Blainv , aPolyzo&n) 

Madrepora Rathbun, H., Oatal Genus Madrepora in U 8 Nat Mue., Proe 
U 8. Nat Mns., vol. x, pp. 10-19, 1887 Klunz , Oorall Both Meeres, li, 
p. 2, 1879. 

Madrepora Brook (with ten anbgenera), Cat Mad. Brit. Mns , i, p 22, 1898 

hopora Vaughan, op cit., p. 68, 1901 

On pp. 110-118 I have discussed the use of the name Madrepora , 
and its inapplicability to this great genus for which it has so long 
been used, if we are to follow the strict rules of priority and go 
back to ed. x of Linno. 

The substitute-name that has the prior claim for adoption, and 
which seems available, is Acropora Oken, 1815. This originally 
included three generic types. The 1st is Pocillopora damicomis y 
2d is a Porite* ; 3d is A. muricata (L.). 

The first two having been eliminated by link and Lamarck, 
Acropora can be restricted to the third species, which is the true 
West Indian muricata. 

Vaughan used the much later and objectionable name hopora 
Studer, 1878, originally applied to a small section of the genus m 
which the axial corallites are indistinct or clustered. This j« so 
exceptional a character that the group may hereafter be separated 
as a genus, lleteropora Ehr. was preoccupied by Blainville. 

The most prominent character of the genus Acropora is the exist¬ 
ence of a special axial corallite, at the end of each branch, usually 
larger and more symmetrical than the radial corallites that bud out 
from its sides and cover the lateral surfaces of the branches. 

The latter are various in shape, but are nearly always more or less 
one-sided and bilabiate ; except a few that are to become axial coral¬ 
lines of new branches. 

On the under surfaces or on the bases of the branches, or in 
crowded positions, where the conditions are unfavorable, their prom¬ 
inent margins may be obsolete, or nearly so, or they may be wholly 
immersed in the coanenchyma. 

The septa are usually in two cycles, those of the second cycle 
being smaller, and often rudimentary or lacking. In the lateral 
corallites the directive septa are usually wider than the others. 
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Acropora muricata (Linn6) Oken. 

Millepora mun'caia (pars) Linn4, Syst., ed. x, p. 792, 1758. 

Madrepora murtcata (pars) Pallas, Elenoh. Zooph., p. 827, 1766. Linnc, ed. 
xli, p. 1279, 1767. Esper (pars), Forts., i, p. 58, pi. 50, pi. 51. Lamarck, 

• 8yst„ p, 871, 1801. 

Acropora muricata Oken. op. cit,, p. 66, 1815. 

Matirrftora ccrvicomi* + M. prolifera + M. palmata + M. flabeUvm Lam., Hist. 
Anixn. s. Vert., pp. 278, 281, 1816. Ditto, Dana, Zodpli. Expl. Exp., 1846. 
Edw. and Haime, Hist. Corail., iii, pp. 186, 189, 160, 1860. Dana, Coral 
Islands, ed. iii, pp. 99, 118, 124, 127. (Growth, etc.) Pourtalfea, Deep 
Sea Corals, pp. 83, 84, 1871; Florida Reefs, pi. xvii, pi. xviii, pi. xix, 1880. 
Gregory* Ann. and Mag. N. Hist., vi, p. 20, 1900. 

Madrepora subatjuths and Madrepora pcrampla Horn, Proc. Acad. Nat. Sci 
Philad,, 1860, p 485, (t^var. palmata, and alces aath., types examined) 

Mad re i tom comuta and Madrepoia Thamasiuna Dnch and Mich., op. cit , 
i860, p. 82, (=var. nureulo-palmata and pofmaf*) 

M. ethicn D. and M., op. cit., p. 82, 1860, but not the figures, (r=var. prolifera , 
young or dwarfed). 

Madrepom Mexicana Rehb., op. cit., p. 88, pi. iii, flg. IQ, 1892. 

Madrepora mvricata and varieties, Brook, Cat. Mad., i, pp. 23-80, 1893. 
Vaughan, op. oit , p 69, 1901. 

Madrepora palmata Whitfield, Ball. Amer. Mug., x, p. 468, pi *xiv (A 
very large and fine example.) 

Plate XXXII. Figure 1. 

The name mttricata should properly he restricted to this varied 
West Indian form, as has been done by Brook, Vaughan, and others. 

That the five nominal West Indian species : cervicornis, jtrolifera, 
alces, palmata , and fiaitelhon, formerly universally believed to be 
distinct, are really only variations of one species, must now be 
admitted, in view of the more careful studies of larger series made 
during recent years. 

This view had been suggested several times, during many years, 
but Brook was the first modern writer to definitely unite them and 
consider them all varieties of muricata . My own experience had 
led me to the same conclusion some years ago, for I had seen many 
intermediate specimens.* 

# Gregory, in Ann. and Mag. Nat. Hist., ser. 7, vol. vi, 1900, p. 20-81. dis¬ 
sents from this view, and objects to the use of muricata for any American 
species. The American branched forms were, however, certainly included under 
murtcata by Linn6, Pallas, Esper, and all other early writers, and Brook had a 
perfect right to restrict it to the American species. His usage must be followed, 
according to the ordinary rules of nomenclature. 
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The most remarkable specimen that I have studied is now figured 
(pi. xxxii, fig. 1). It is preserved in the Museum of Yale University. 

In most parts it is a typical specimen of variety palmata . But 
growing out of the upper side of one of its palmate fronds there is a 
cluster of typical branches of the variety prolifer a. The two forms 
are in perfect continuity and there is no evidence of injury or other 
physical cause for this abrupt alteration in the character of the 
growth at this particular place. No. 66*21. 

Many specimens of var. palmata have the distal ends of some of 
the fronds divided into digitate branches of variety prolifera , but 
in such cases the change is gradual. Such subvarieties may be 
designated as palmato-prolifera , for convenience. 

Var. palmata , when growing vigorously, often produces small, 
ascending, or incipient branchlets over the whole or part of its upper 
surface, which is then very uneven. Some of these branchlets some¬ 
times become 75 to 100 ram long, and agree with prolifera . The large 
specimen from the Bahamas, in the American Museum, figured by 
Whitfield (op. cit.) is one of this kind. I have named this sub¬ 
variety, surculo-palmata. M. cornuta D. and M. seems to have been 
based on a specimen of this kind. 

Specimens intermediate between variety cervicornis and variety 
proliftra are to be found iti many American collections, but I have 
never seen specimens clearly intermediate between palmata and cer- 
vicorni *, though such probably exist. They seem to be the extremes 
of the variations in form. 

Variety flabellum grows like palmata , but forms much thinner 
fronds than usual. 

Many specimens occur, especially in the Bahamas, intermediate 
between flabeUum and prolifera. In some of these there may be 
on one side of the same clump, broad froudlike branches of the 
fiabelliform type, while on the other side digitate clusters of pro¬ 
lifera may occur; or a fiabelliform branch may end in free dota¬ 
tions ; or free branches, proximaliy of the prolifera form, may, 
farther out, coalesce into a flat frond, and distally may again split 
up into prolifera branchlets. The American Museum, New York, 
has a good series of such intermediate fortos, from the Bahamas, 
(colL R. P. Whitfield). 

For these intermediate forms, I use the name flabetto-prolifera* 
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Var. infundibulum Ver., var. nov. 

This is similar to palmata, but it forms broad cup-like or funnel- 
shaped corals with a nearly even run, without prominent lobes or 
digitations. Florida Reefs, Bahamas, etc. 

Variety aloes (auth.,/ non Dana) ~}>erampla Horn, is like palmata, 
but with longer atid narrower, thick, digitate fronds. 

The name, M'. dices, was first applied by Dana to specimens said 
to have been collected in the East Indies by the U. 8. Exploring 
Expedition. I believe that these specimens arc still in the U. S. 
National Museum, where I saw them many years ago, but without 
careful study. A careful reexamination of the tyjies would be 
required to determine whether they be identical with the West 
Indian form usually called aloes. Possibly the locality given by 
Dana was erroneous. But he also gives special differences in the 
form of the corallites, which he says are tubular and not narifonn. 
Therefore it seems best to use perampla for this variety. 


Var. columnar Is Ver., var, nov. 

This variety forms large, cylindrical, or long-conical, tapering 
columns, sometimes 6 to 10 inches in diameter at base, and 1 to 0 
feet or more in height, without branches. There is a large conical 
specimen from Cumana in the Mus. of Comp. Zoology. 

Varieties palmata and alceszzpvrampin grow to great size. The 
trunk may become 12 to 18 inches in diameter, with the fronds 
spreading out to the breadth of 15 to 20 feet, and sometimes attain¬ 
ing a height of 16 to 20 feet or more. The broad, spreading frond* 
of adjacent trees of this kind may come in contact and partially join 
themselves together, so as to form large submarine arches. Divers 
describe the appearance of such growths, when seen from below, a* 
somewhat resembling the trunks and branches of large forest trees. 
(See also Dana, Corals and Coral Islands, ed. ii, pp. 120 , 127, 1871 , 
ed. iii, pp. 126 , 127 , 1890.) 

Var. eeroioomis also grows to a large size, though much less mas¬ 
sive than palmata. Tree-like specimens are often 10 feet high and 
broad, bat are difficult to transport. The American Museum lias 
three large ones from the Bahamas. They are about four to fiv e 
feet high and six feet broad, with the main trunk about three inches 
(75**) in diameter. The terminal branches are long and divergent, 
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round, 35 to 20 ww in diameter, regularly and gradually tapered, 
often curved or even hooked. They grow isolated on a bottom of 
shell-sand and mud, in 12 to 15 feet of water, near Nassau, N. F.,— 
coll. R. P. Whitfield. 

This species, in its several varieties, is abundant on the Florida 
Reefs and throughout the West Indies. It is also common as a 
foBsil in the raised reefs of various islands. It does not occur at the 
Bermudas, nor on the Brazilian coast. 

It has been recorded from the East Indies, etc., by Brook and 
others, but perhaps all such records are erroneous. I have seen no 
authentic example of either variety from the Indo-Paoific region. 

It does not occur at Panama, nor elsewhere on the Pacific coast of 
America. The genus is absent from that coast, except A. erassa (E. 
and H.), recorded from the Galapagos Is, 

Gregory (Ann. and Mag. Nat. Hist., 1900, pp. 20-31) gives details 
of the Indo-Pacific specimens, recorded by Brook, after an examina¬ 
tion of the types, and concludes that none of them belong to either 
of the West Indian varieties, but to distinct species. The Singapore 
specimen, referred by Brook to palmata (No. 9.1, 4, 7, 24), may be 
the true alcee of Dana. According to Gregory, it is distinct from 
palmata in its calicles and ccenenchyma, but grows in the same form. 

The Madrepora ethica D. and M. (op. cit,, p. 82, I860) seems to 
be a dwarfed or young, slender form of var. prolifera . But the figures 
referred to it (pi. x, tigs. 7, 8) do not agree with the description at 
all. They appear rather to represent a Mitteporn. 

This species, in all its diverse forms of growth, retains pretty 
constantly the characteristic forms of its axial and radial or 
lateral calicles, and the characteristic porous and 
roughly eehinulate texture of the eomenchyma. 

The radial corallites and their calicles are 
larger than in most species of the genus. The 
corallites are rather openly nariform or tubo*nari- 
form, costate, and porous. The septa are well 
developed, the directives wider. The axial coral- 
lites are stout, tubular, usually much exsert, not 
swollen; walls porous and strongly costate oxter- mJrimtiuiw t^pro- 
nally; calicles large, tubular; primary septa well 
developed, subequal; secondaries narrower; the amt* are too small 
septa form a distinct, 12-rayed star. * faoSrt * 

51, Hue 8 from bottom, for Flaggs read Flatts,_Fags 128, 

line 17, for xxsiii, fig. 4, read xxv, fig. 8. 

(For explanation of plates, see end of Article IV. J 



IV. —COMPABISONH OF TUB BkEMUDIAN, WEST INDIAN, ANU Bra- 
ziuax Coral Faunas. By A. E. Verbili,. 

Plates z-xzzt. 

f 

L —Characteristics of the Bermudian Coral Faunal* 

Thu coral-fauna of the Bermudas must be regarded as a detached 
colony of the more hardy species that have migrated from the West 
Indies through the agency of the northward curreuts, by which their 
free-swimming larva? have been carried to these islands. 

Therefore the particular species that have become established 
there, have been determined l>oth by the duration of their fret* larval 
stages and by their ability to endure the cooler waters of this area. 

It has been a process of natural selection, in this sense, though it 
probably has not yet gone far enough to differentiate a single new 
species nor even any marked varietal forms.f 

Probably most of the species have migrated directly from the 
Bahamas. IIow long a time is required for drifting objects to travel 
from the Bahamas to the Bermudas is not known. The distance is 
rather more than 700 miles, but any floating object would not travel 
in a straight line, so that it would, most likely, travel nearly 1,000 
miles in such a journey. At the rate of 1 mile per hour the north¬ 
ward drift would be 1008 miles in 42 days, or 720 miles in 80 days. 
Probably the average rate of the current, in this region, may .not he 
much greater than this, 

# After this article was in type I received the important report by Dr. T W 
Vaughan on The Stony Corals of Porto Rican Waters (Bulletin U. S. Fish Comm 
for 1900 t ii, pp. $89-880, with 88 pUtes, Dec., 1901)., Hence 1 am able to make 
use of it only by inserting, in the aynonymy, reference* to it, and especially to 
the Important plates, reproduced from photographs. 

But as Mr. Vaughan uses the same nomenclature and repeats the same argu¬ 
ment* to sustain hi* conclusions that he published in hi* preceding paper of 
1901 (Foaail Corals of the Elevated Reefs of Curacoa, etc.), a better opportunity 
to refer to his work would have involved no changes in my own conclusions. 

f Two new species that I have now described from the Bermudas (Mi tssn annre- 
tsn* and Mussa (Isophyllia) mulliflwa are not yet known froift the West 
Indies, but they will probably be found there wheh carefully looked for. 
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But if floating forms should escape from the western Bahamas 
and pass directly into the full current of the Gulf Stream, where the 
velocity is three to four miles an hour, a large part of the northward 
journey could be made in a much shorter time. Then we may sup¬ 
pose that by eastward surface currents, caused by the prevailing 
southwest winds, such forms could easily be driven eastward from 
the Gulf Stream to the Bermudas. By this course it is probable 
that the journey might be made in less than four weeks, under 
favorable conditions. 

That this course is taken by many forms of marine life is certain, 
for after every period of strong southwesterly winds large numbers 
of Gulf Stream species of animals are cast ashore on the Bermudas, 
especially on the southern side. Among these are Physalia , the 
Gulf-Stream crabs and shrimp, etc. 

Probably the larval period of many corals is too brief to permit 
them to make this journey. Others may arrive there that arc not 
able to endure the low temperature of the water during the whiter. 

Thus it happens that many of the West Indian genera and species 
are not found at the Bermudas. 

The absence of all varieties of Acropora (3fadrepora) mnricata 
is particularly noteworthy, for these ate among the most abundant 
and important of the West Indian reef corals. 

Other important West Indian genera that are lacking are CoU 
pophyllia , Mceandrina (= Pectin ia auth.), Dendrogyra y Dicho - 
ccmia y Etmnillia , Stephanoctenia, and USolenastrosa . 

The absence of certain very common species of West Indian corals, 
and the presence of others of the same genera, is also noteworthy. 
Thus Mmandra clivosa and M. (Manicina auth.) artolata are absent, 
while two other species are present in abundance. AgaHcia agari - 
cites is absent, while A. fragili* is common. Poritea furcata is 
unknown, while P. polymorpha (= clavaria) and P. aetreoidee arc 
common. 

On the other hand, dome genera and species appear to be more 
abundant than in most parts of the West Indies. Thus the subgenus 
IsophyUia y so abundant here, seems to be less developed elsewhere. 
The same is perhaps true of Oculina and Madraci *, as well as of 
Agarida fragilis and Mwandra (Diploria) labyrinthiformU. The 
latter is here the prevailing reef coral, but it seems to be relatively 
less abundant in the West Indies. But Mr. Whitfield informs me 
that it is very abundant at the Bahamas* 
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Revised List of Bermudian Corals\ 

HABBBPOBA&IA. 

Family Kmandridas. Bee p. 65. 

Favidce Vaughan, Stony Corals of Porto Rican Waters, p. 802. 

Kseandra labyrinthiformi* (L.) Oken. See p. 70. 

Plate x, fioitbes 1-8; pl. xn, no. 5. 

Common Brain Coral\ Brain Stone. 

Very abundant on nearly all reefs, except in Harrington Sound. 

Maeandra cerebrum (Ellis & Sol.) Ver. Sue p. 74. 

Vlatyqyra vindt* Vaughan, op. cit , p 806, plates ix-xiii. 

Plat* x, fio. 4; pl. xii, fig. 4; pl xrv, nos. 4, 5; pl. xix, wo. 7. 

Brain Coral. Brain Stone . 

Common on the outer reefs ; rare near the shores ; absent from 
Harrington Sound. 

Pavia fragum (Eaper) E. & H. Bee p. 90. 

FavUt fragum Vaughan, op. oit., p. 808, pl viii, figs. 1, 2. 

Plat* xui, figures 1, 2. 

Small Star Coral. 

Common in shallow water and on the reefs; also in tide-pools. 

Family Orbioellid*. See p. 98. Vaughan, p. 800. 

Orbioalla annular!* (E. & Sol.) Dana. See p. 94. 

OrbicvUa aeropora Vaughan, op. oit., p. 801, plates vi, vii. 

Plate xv, figures 1, la. 

Star Coral (with small stars). 

Outer reefs, not common ; rarely on inner reefs. (See figure 9, 
p. 173.) 

Orbioella cavernosa (L.) Ver. See p. 102. 

Great Star Coral (with large stars). 

Outer reefs, near North Rocks, rare. 
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FLesiastma Goodsi Ver.^ Bee p. 106, out 1 

Plate xxx, figures 1, la. 

Small-eyed Star Coral. 

Outer reefs, at North Bocks, rare ; Bailey Bay leefe, rare. 

Family Stylophoridae, See p 108 
Madracis deeactia (Ly ) Ver See p 108, outs 2, 2a 

PLATF XIV, FIGURE 6 

Ten-rayed Star Coral. 

Outer and inner reefs, common; Harrington Sound, 0,5 to 2 
fath., not rare. 


Family Oculinidae. See p 110 
Oculina (Lam., restricted), Dana (pars), Edw & Hanna. 

“Ivory Corals” 

The genus Oculina is common at the Bermudas, and especially so 
m Harringtott Sound, where it occurs in several forms usually con¬ 
sidered as distinct species. 

During both my trips to the Bermudas I made large collections of 
this genus, in order to ascertain, if possible, the number of species 
and their variations. But I have not as yet had opportunities to 
devote the requisite amount of lime to this subject. 

Some of the species of Oculhta grow at considerable depths. I 
was told by fishermen that they had occasionally hooked up living 
branches from 20-25 fathoms, on the hard grounds outside of the 
outer reefs, but I did not see any of these specimens. 

It is certain that all the species are highly variable in genera! 
appearance, size of trunk and branches, mode of branching, prom¬ 
inence and size of the oalicles, presence and character of the costal 
striations, amount of ccenenohyma, etc. The number and character 
of the septa and pali and the size of the columella are also more or 
less variable. Thus it becomes very difficult to limit the species. 

I feel certain that too many species of Oculina have been recog¬ 
nized among the Bermuda corals, especially by Quelch, who records 
seven species. Apparently all my specimens can be arranged in four 
species, at the most, and perhaps in three. Therefore I now give 
the following species only provisionally : 
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Oculina TRTieoaa Lesuear. 

Oculina mricosa Leu., Mem, Mas. Pari#, vl, p. 991, pi. xrii, fig. 19, 1890. 
Dana, Zobph. Sxpl. Exp., p. 67, fig. 98, and p. 894, 1846, type examined. 
Verrill, Bull. Mus. Comp, Zool., iv, p. 46, 1864. Pourtalfee, Beef Corals, 
p. 66, 1877; Florida Beefs, pi. i, figs. 1-4; pi. ii, figs. 8, 4; pi. iii, figs. 8, 
9, 1880. Queleh, op. cit., p. 48, 1886, 

Plate XXXII. Figures 8, 8, 4. 

Large Ivory Coral . Tree Coral 

This is much the largest and finest species of Oculina , as well as 
the most distinct, but it is comparatively rare, and not often found 
in very shallow water. 

It branches very distantly, in an irregularly arborescent manner, 
the few branches being usually crooked, rather long, and tapering. 
The main trunk may be 30 to in diameter ; many of the larger 
branches are 20 to 25 mm in diameter, in large qpecitnens. 

Figure 10.—a, Oculina rancosa Lea., 
tips of two branches with polype 
expanded, natural alee; 6, part of 
a branch, mere enlarged, after 
Sonrol, in Agaaaiz, Florida Reefa. 

The oamenchyma is abundant, very solid, whity, and nearly 
smooth in the trunk and larger branches, but it becomes small in 
amount on the tapering terminal branohlets, especially near the tips. 

The calioles arc mostly of rather large size. The corallites on the 
principal branches are usually mammiform, with large swollen bases, 
abruptly narrowing to the cylindrical distal portion, often with the 
summit and calicle somewhat contracted. But they may vary 
greatly in the amount of swelling of the base, even on the same 
specimen. In some cases the bases are very large and much swollen, 
so as to be nearly hemispherical and in contact proximaliy. In 
Other cases they are much higher than broad, and subconical, but 
these may also be in contact proximaliy. On the under sideB of the 
branches and in other unfavorable places, the calicles may be only 
slightly raised, and the swollen base may be wanting, or even 
replaced by a slightly sunken area or fosse, surrounded by a raised 
border, as in O. robusta Pourt. and some of the other species. 




Figure 9 —OrbiceHa annularis 1). 
Group of calicle*, aomewliat 
enlarged, after Sonrol. Both 
figures from Webeter’a Inter¬ 
national Dictionary. 
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On the smaller branches and branchlets the swollen bases of the 
corallites gradually decrease in sise, till they may disappear. In 
such cases the distal corallites are cylindrical, somewhat prominent, 
and they stand at a rather wide angle to the branch, even to near 
the tips. But quite often the bases are distinctly swollen nearly to 
the tips of the branches. 

The costal stri® are often well developed, about 24 in number, 
radiating on the sides, but often curving at the sutural lines, when 
the latter are distinct*between the bases of the corallites. On the 
larger branches and trunk the costal strips and sutural grooves are 
often entirely lacking and the whole surface appears smooth. 



Figure 11 .—Oeulina va ricosa Leg. Part of a branch with the polyps expanded; 
much enlarged. From a drawing by A. H. Verriil. 

The septa are mostly 24 to 86, varying in width and thickness 
according to the cycles. The 12 larger ones are usually distinctly 
thicker and wider than the others, subentire, and only a little exsert, 
broadly rounded at summit, thick at the walls. 

The pali are generally 10 or 12, rather small and thin, and not 
very prominent. The columella is of moderate sise and papillose. 

On our largest specimen there are several scattered, abnormally 
large corallites, having 40 to 66 or more septa. These are exsert 
and have large and deep calicles with narrow septa. Their calicles 
are 6 to 7 mm in diameter. 

The ordinary calicles are mostly about 2*75 to 3*50 mm in diameter, 
rarely 4““, but on the thicker branches and trunk their diameter is 
often only 2 mm , being smallest in those corallites that have very 
swollen bases; these large bases are often 10 to 18 mm in diameter 
and 6 to 8 mm high. 

Our largest specimen was about 400* w (16 inches) high, when 
entire. 

Bermuda, 0-12 fathoms; in Harrington Sound, etc. Rare on the 
Florida Reefs and in the West Indies. 
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Var. ooxtigera Ver., nov. 

Ooulina varicosa, var , Pourtalfca, Florida Reefs, pi. ii, fig. 8, 1880. 

Plate XXX. Fiotrius 8. 

A remarkable variety, from Bermuda, has large and very prom¬ 
inent conical corallites, sloping continuously from the margin of the 
ealicle to the base, with a smooth, even surface ; no costal strife. 
Their bases are in contact and they stand out at nearly right angles 
to the branch. The ealicles are small and contracted, rather shallow, 
with 24 thin, unequal septa, those of the third cycle being very 
narrow and thin. Pali small; columella poorly developed. Only 
one branch is in the collection. A larger specimen has been well 
figured in the Report on Florida Reefs. 

Ooulina dififasa Lam., 1816. 

Ooulina diffusa Dana, Zodpb., p. 897, 1846. Edw. Sc Haime (par#), Corail., 
h, p. 107, 1857 Pourtalfes, Reef Coral*, p. 65, 1877; Florida Reefs, pi. Hi, 
figs. 10-18, 1880 Queloh, op cit, p. 47, 1886, desor. 

Ooulina dtffuna Vaughan, op. cit, p. 294, pi. i, figs. 5, 5a, 1901. 

Ivory Coral. Bush Coral. 

This is the most abundant species, both here and at the Florida 
Reefs. It usually forms deusely branched clumps, with numerous 
slender ascending branchlets. But it also grows in open, arbores- 
oently branched forms. The ealicles are rather large, usually \ to 
in diameter. The corallites are more or less prominent, becom¬ 
ing oblique toward the tips of the branches, but on the larger 
branches they may bo surrounded by a depression and outer ridge, 
or become circumvallate. The septa are usually 24, rather narrow, 
little exsert. Columella well developed. 

Ooulina pallons Ehrenberg. 

Corall. Rothen Mows, p. 79, 1884. Dana, Zottph., p. 67. fig. 29, p 895, 1846, 
PourtaUtt, Reef Corals, p. 66, 1877; Florida Reefs, pi. iii, figs. 14-17, 1888 
QueloJ*, op. oit, p. 46, 1886, (desor.). 

t Ooulina spoeiom Edw. & Haime, Monog., p. 67, pi. iv, fig. 1, 1850; Hist 
Oorall., ii, p. 106,1857. Queloh, op. oit., p. 50, (desor. and notes on the 
original type, examined), 

Ivory Coral , Ihte Coral 

Thi« forms rather handsome arborescently branched corals, about 
a foot high, with the branches rather few, long, divergent, and 
titpered* The corallites are of medium size, 2.5 to 3 m * in diameter, 
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rather prominent, somewhat enlarged proximally. They usually 
stand at a large angle to the branches. The septa are exsert, usually 
24 ; pali are not very well developed; and the columella is rather 
large and papillose. 

It is common in Harrington Sound in 1 to 8 fathoms ; Bailey Bay, 
2 to 0 fathoms, etc. 

Oculina Valenciexwesi Edw. & Haime. 

Monog. OculinJdce, p. 09, 1850; Hist. Corail., ii, p. 108, 1857. 

/ Oculina Banhti Edw. & H., Monog., p. 68 ; Hist. Corall., ii, p. 107, 1857. 

t Oculina Bermudiana Duoh. & Mich., Sapl. Corall. Antilles, p. 102 [08], pi. x, 
figs. 1, 2 (poor), 1800. Quelch, op. cit., p. 51 (as Bermuden*iB). 

Plate xxxn, fioube 5. 

Ivory Coral . Tree Coral 

This species forms openly and irregularly branched, or rather 
straggling arborescent corals, a foot or more high, with the branches 
rather long and crooked. The larger branches are from 12 to 20 mm 
in diameter, in large specimens ; corallites mostly circumvallate. 

The distal corallites are usually a*little prominent, but those on the 
larger branches and trunk arc mostly low, and scarcely exsert ; their 
bases are usually surrounded by a shallow, circular depression, out¬ 
side of which there is a wide and low surrounding ridge. The 
depressions and ridges are crossed by the curved, radial costal 
striations. Common at the Bermudas, especially in Harrington 
Sound, 1 to 8 fathoms. 

The singular looking coral described by Edw. A Ilaime as 
0 . Bauk&ii may be only an older and more developed form o*f this 
species, with oaiicles larger and mpre deeply sunken in a fosse than 
usual, and with higher investing ridges. The locality of the type 
was unknowm, but it was from the collection of Sir Joseph Banka. 

Catesby (Hist. Carolina, etc., Introduction) states that he made a 
collection of corals in the Bahamas and afterwards presented them 
to Sir Joseph Banks, who was one of his patrons. It is probable, 
therefore, that this type was from the Bahamas. 

I have seen a fine specimen, agreeing well with the original descrip¬ 
tion of Banfaiiy in the Amer, Mus. Nat. Hist., from the Bahamas 
(coll. R. P. Whitfield), but have not had an opportunity to study it 
carefully. 

I can find nothing in the brief description and poor figure of 
0 . Bermudiana by which to distinguish it from the present Species. 
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Oculina ooronali* Quelch. 

Voy. Challenger, xvi, p. 49, pi i, figs 6-6c. 

Ivory Coral 

This is an openly branched arborescent species, with the branches 
long, often divaricate and contorted, spreading in all directions, 
seldom ooalescent. 

The most important character is the oorona-like, close group of 
12 erect, stout pall, which seem to Ik* rather more developed than is 
usual in any of the other species. The columella is well developed, 
papillose. Septa 24, unequal, very granulated, little exsert. Calicles 
distant, 2 to 3®*" m diameter. 

I have seen no specimens agreeing perfectly with this form, which 
may be a distinct species. But in most respects it agrees pretty 
closely with some specimens of O. patient, from which it may not be 
distinct. 

Family Mussid* See p 115. 

Hum* Oken, Dana. See pp 115-118. 128. 

Mitsta -f SymphyUia + inophyllia + Myertophyllta + * Ulophyllw £dw. & 
H&ime, Hist. Corall , it, 1857 

Cactus Corals . 

Since printing the previous article, I have had occasion to study a 
new species of Mussa , described Inflow, which is closely related, in 
most respects, to the typical species of tsophyllia , but yet it has the 
larger, exsert, distal septal teeth and the distally thickened septa 
characteristic of Mussa. See fig. 12. 

In fact, it is truly intermediate between the two groups. 

Consequently I am now led to reunite them, together with Sym* 
phpllia y MycetophyUiu , and TTlophyllia , in the old genus Mussa . 
But it may, nevertheless, be convenient to keep them in use as sub¬ 
ordinate groups, equivalent to sub*genera, or sections, that are not 
dearly limited by structural characters, such as should characterize 
true genera. 

Op pages 115, 116 (note) I have already stated that this would 
probably have to be done eventually. See also my remarks, below, 
on the Brasilian species (M tmuisepta and M Braziliensis ), which 
are also connecting species. 

It is Oasy, also, to find in some calicles of typical IsophyUim , like 
Z fragilis, septa that have the distal teeth larger than the rest. 

T*ax& Cojnr. Acad., Vol. XI. 12 Dxokmbkb, 1901. 



1?8 A. JR Verrill— Comparisons of Coral Fat mo?. 

Sometimes this feature, in tbat species and others, may be found 
characteristic of many entire calicles. It is then, scarcely more than 
a variable specific character in some species. 

In respect to the flytrtpkyllia condition, I will add that I have one 
specimen of M. (Isophyllia) fragility from Bermuda, in which the 
six calicles terminate entirely distinct dichotomous branches, as in 
Jf. Marttii , var. laxa . The calicles are partly isolated, partly under¬ 
going fission. There is no exotheea. 

As to UlophyUia , I am in some doubt, for I have been unable to 
study more than a few specimens of that group. Other species that 
have been figured appear to differ more from Muma than those that' 
I have seen, and possibly some of them may be generieally distinct. 

The Indo-Pacifie species of Mmm (including Symphyllia, , typical) 
differ as a whole from the West Indian species in having broader 
and more exsert septa, with larger and usually broader distal teeth, 
and usually in having stronger or more spiniform oostal teeth. The 
columella is also apt to be more lamellose. But all these parts are 
variable and do not present any tangible generic characters for sepa¬ 
rating them from the West Indian group. These last present a wide 
range of variation in the size and character of the calicles and septa, 
and in their dentition. 

Kuesa (Symphyllia) anneotena Ver., «p. nov. 

Plats xxxv, nomas 1, 2. 

Hose Coral Cactus Coral Tooth Coral (JBahamas). Figure 1%. 

Coral massive, either pedioelled or broadly attached, more or less 
hemispherical, up to 6 inches (150 nm ) in diameter, with the walls of 
the corallites united, to their summits, by costae and cellular exotheca, 
but nearly always showing a narrow groove along the summit. The 
proper walls are thin and solid. Calicles of moderate size and deep, 
mostly in short, separate, lobulate series, with two to four centers* 
Many of the compound oalicles have a stellate or rosette-like form 
with three to six lobes, each of which has a calicinal center, which 
surround a larger central one. In other places the calicles run 
together in sinuous valleys, which are then about 12 to 15*** wide 
from wall to wall, but between the edges of the septa only 7 to 10 ou * 
wide. The largest calicles that are not dividing are usually about 
18 to 20 mm across, rarely 25"“ 5 depth of calicle to top of wall, 
9rl2 mm . The septa are not very wide, but rather thick distally, and 
strongly exsert; their summits are often wider than the middle por* 
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tion, and rounded, bat many are narrowed and angular or subacute ; 
all are terminated by two to four, more commonly three, strong, 
sharp, erect teeth, giving the coral a rough and spinose appearance. 
The inner edge is usually nearly, perpendicular and thinner, and 
is divided into a variable number, usually six to eight, of sharp 
spiniform teeth, usually pointing strongly upward. These teeth of 
the inner edge ar^ generally decidedly smaller, shorter, and thinner 
than the distal ones, but they are quite variable in size and form, 
and some of them are sometimes about as large and wide as those 
of the exsert portion, but not so thick. Sometimes they are all 
subequal, but in other places they are very unequal. See figure 12. 



Figure 12.— Mussa annwten* Ver. A series of outlines of the larger septa, 
from the type specimen, enlarged ; a, b t two septa with true Atusfta denti¬ 
tion ; o t d y two septa with dentition of intermediate character ; e, /, two 
septa of the kophyllia type , g, h } two septa from the outer side of marginal 
calioles, to show the character of the costal spines. Drawn by A. H. Verrill. 

In the type specimens the septa are rather openly arranged, and 
separated by interspaces exceeding their own thickness. But in one 
example they are thicker and more crowded. They are unequal in 
width and thickness, according to the three or four cycles that they 
represent, those of the last cycle being almost rudimentary. There 
are usually seven or eight larger ones to 10 mm in the type. The sides 
of the septa are sharply granulated. The columella is well devel¬ 
oped, trabecular, and covered with rough, irregularly divergent 
spines. 

The under side is strongly lobulated near the margin and naked 
for about 20 to 40“ Wl in the type, but much less in some others. The 
cost* are rather coarse, irregular, in some places having somewhat 
raised lametta, with sharply serrate edges; in other places low and 
feebly toothed. 

Hamilton Harbor, Bermuda, on the reefs. 
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This interesting species is represented by three large specimens, 
4 to 6 inches m diameter, with numerous calieles. They were 
recently found in a lot of unassorted corals collected in Hamilton 
Harbor by Mr. A. Hyatt Verrill, Maroh, 1901, and hitherto over¬ 
looked. 

It is clearly a true Mttssa, as contrasted with hophyllia , for the 
distal, erect, exsert septal teeth are the strongei. The complete 
union of the walls by exotheca would place it in Symphyllia , if that 
group be recognized. 

It is more nearly related to M. ( Symphyllia ) rigida Dana, of the 
West Indies, than to any other known species. But it has much 
larger calieles, and they arc compound and much lobulated, and 
rarely astreiform, as in the latter. The walls, also, are much less 
solid. It also has a general resemblance to M. (hophyllia) multi - 
flora, but the latter has thinner and more numerous septa, which are 
toothed as in hophyllia , and its calieles are smaller and more often 
isolated. 

Uuma (Xsophyllia) dipsacea (I) ) Ver Bee p. 118 

Plats xvm, figs 2, 5, pl xix, figs 2, 8, pl xx, fig 2. 

hose Coral. Cactus Coral. 

Occurs in the same places as the following ; common. 

Xuma (Iaophyllia) fragilis (D ) Ver See p 121. 

Plats xvi, figs, 1, 2, pl xvix, figs. 1-7; pl. xvm, Flos 1, 6, 
pl xnc, fig 8 1, 4, 0. 

Rose Coral. Cactus Coral. 

Outer and inner reefs and rocks, and on shallow flats, very com¬ 
mon ; Harrington Sd., common in 2-8 feet of water. 

Hum* (Xsophyllia) multiflora Ver See p. 120 

Plat* xx, fig. 1 ; pl. xxv, fig. 1. 

Outer reefs; Serpuline atolls ; Hamilton Harbor, not common* 

The numerous other species of hophyllia and LithophyUia , 
recorded by Queloh, are probably all varieties and young of M. fra- 
giiie and M. dipsacea. 
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Family Agaricidtt. See p. 189. 

▲gartcia firagilis Dana. See p. 142. 

Plate xxvi, figures la-l<i. 

4 

Hat Coral . Shade Corah 

Bermudas, on the reefs in shallow water ; Castle Harbor ; Har¬ 
rington Sound, 0.5 to 1 fathoms, common ; Florida and the West 
Indies, rather rare. 

Biderastreta radians (Pallae) Ver. See p. 158. 

Vaughan, Corals Porto Hioan Waters, p. 809, pi. xv, pi. xvi, fig. 2, 1901. 
Plate xxx, figure 1. 

Star Coral . 

Bermudas, common, both on the reefs and in shallow water in all 
bays and sounds; grassy flats of Long Bird Island at low tide and 
in pools, etc. Florida; everywhere in the West Indies and to Colon ; 
abundant. 

Sidoraatma aiderea (Ellis & Sol.) Rlainv. See p. 151. 

Vaughan, op. eit., p. 809, pi. xiv, figs. 1, 2, pi. xvi, fig. 1, 1901. 

Plate xxx, figures 2, 3 

Star Coral. 

Bermudas, much less common than the last. Florida Reefs and 
West Indies ; Colon, etc.; common. 

Family Poritidto Gray, 1840 Dana, 1846. So© p. 158, 

Poritea polymorpha Link. Se© p. 158. 

P&riUf* poritts (para=forma ctavaria) Vaughan, op. oit, pp. 814-816, pi 
xxix, pi. xxxi, fig. 2. 

Plate xxxi, figures 8, 8a. 

Bermudas, common on the reefs and also in the shallow bays, 0.5 
to 3 fathoms ; Harrington Sound. Florida and through the West 
Indies; abundant. 

Portias aatreoidea Les. Be© p. 160, 

Porites aatreoidea Vaughan, op, oit., p. 817, plates xxxii-xxxiv, 1901. 

Plats xxxi, figures 4, 4a. 

Common in shallow water and on the reefs, 0.5 to 4 fathoms. 
Florida and through the West Indies to Pernambuco, Brazil, 
abundant. 
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HYPBOOOBAIJJA, 

Family Killeporidm Flem (part), 1888. Edw. and Haime (part), Hist Corail, 

ill, p 884, I860. 

Millepora alcicornis Linn* 

Dana, Zo5ph., p. 548, 1846 Edw <fe Haime, Corail, jii, p 888, I860. 
Pourtalta, Florida Beefs, pi xx, fig* 1-6, 1880, excellent Quelch, Voy. 
Ohall , xvi, p 190, 1886 Vaughan, Corals Porto Bican Waters, p 818, 
plates xxxv-xxxviii ' 

Finger Coral . Sea Ginger . Ginger CoraL 



Figure 18 —MilUpora almcomts L 
Tips of branches, | natural size After Sonrel, hi Agassiz* 

Abundant everywhere on the Bermuda reefs and also on ledges 
and rocks near the shore, in 0-5 to 5 fathoms ; Harrington Sound, 
0.5 to 4 fathoms. Abundant on the Florida Reeft and throughout 
the West Indies to Colon. Abrolhos Reefs, Brazil, (var.) 

Quelch recorded also M ramom Pallas (two specimens), and 
Mt Carthaginieneis Duch. & Mich., as from the Bermudas. I did 
not find any specimens agreeing with either of these forms, which 
may be only growth-varieties of alcicor/ii*, 

The following species, which are not reef-corals, were recorded by 
Moseley as dredged by the Challenger about the Bermudas. See 
vol. ii, part 7, pp. 188-184, 1880 : 

fCaryophyUia cylindrncm Reuss. $ Moseley, p. 138.-435 fath. 

Axohelia dumetoea Duch.; Moseley, p. 182.—435 fath. 

Cladooora arbmcnla Edw. & H.; Moseley, p. 184.—435 fath. 

Sathyactis symmetrica Moseley, p. 186, pi. xi, figs. g-9a.—32 fath. 
and 1075 fath. 

Deltocyathue itaKcus Edw. & Haime; Moseley, p, 145, cuts.— 
1076 fath. 

CaryophyUia communis Moseley, p. 135, pi i, figs. 4~5a.—090 
fath, 
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Madraeis aspertda Edw. & Ilaime 5 Moseley, p. 182.—On South¬ 
west Bank, 30 fath. See p. 109, above. 

Mr. G. Browne Goode, in a letter in 1877, mentions finding a 
small Astrangia at the Bermudas. The specimens have not been 
found in his collections. It may have been Astrangia eolUuria 
(Lee.) Ver., which is common in the West Indies. 

2.— Characteristics of the West Indian Coral Fauna . 

The coral fauna of the West Indian area is remarkably uniform 
from Florida and the Bahamas to the Lesser Antilles and the coast 
of Venezuela, and to Colon. The Florida reefs and keys, so far as 
known, lack a few species that are found in the Bahamas and furtbci 
southward. But this may be due to the much greater difficulty in 
making collections on the outer reefs of Florida, as compared with 
those of the Bahamas. Still the list of Florida reef-corals published 
hy Pourtates (Mem. Mus. Comp. ZoOl., ii) includes nearly all the 
important West Indian species, though some that are abundant else¬ 
where seem to be rare 011 the Florida Reefs. Among the larger 
Bahama species, not yet known from Florida, are Dendrogyra 
cylindrus, Stephanown in intersepta , Sotenastra?a hyudes, Fiestas 
trim Goodei , Mussa rigida f Agaricia ertissa. But it is probable 
that all these will eventually be discovered there. 

The lists of species known from Colon and Cnmana are probably 
very imperfect, as they represent only a small amount of collecting, 
but they include most of the ordinary West Indian reef-corals. 

At Curacoa the coral fauna is known to be essentially the same as 
in the Bahamas. The same is true of St. Thomas and Guadaloupe. 

The West Indian coral fauna is, however, totally distinct from 
that of Panama and the Indo-Pacifio region. Not a single species 
is positively known to be common to the West Indies and either of 
those regions.* 

With the coral fauna of Brazil there is a direct relationship 
Apparently a few of the species are also closely related to, and pei- 
haps identical with, those of the eastern Atlantic.* 

* Queloh (Voy. Challenger, xvi, pp 91, 99) records Mamcina areolnta from 
10-20 fath., off Gape of Good Hope, and Favia fragum from the Azores, on the 
shorn. He also reoords (pp. 181, 189) from the Cape Verde Islands, two of the 
nominal West Indian forms of Porit** described by Duch. & Mich , but the lat 
ter are absolutely indeterminable without comparison of the types. His species 
may be quite different. 
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This i» not surprising, for various West Indian mollusks and 
eohinoderms, and some gorgonians, etc., are known to occur on the 
E. African coasts. 

With the Mediterranean fauna there is little resemblance, but the 
genus Cladocora is found in both faunoo. 

The West Indian coral-fauna is characterized by a few genera that 
are not known to occur in the Indo-Pacific fauna, and by others that 
are comparatively rare in that fauna. But there is no family of 
oorals restricted to the West Indies. 

Among the genera peculiar to the West Indies are ColpophylUa , 
Dendrogyra , Meandrina, rest. (= Pevtinia anth.), JCusmillia, Sttydta- 
noccenia , and perhaps the submenus laophyllia. 

Among the common genera that are comparatively rare in the 
Indo-Pacific, the following may be mentioned : Agaricia, 8iderrus* 
trma , Cladocora , Madraoie, Oculina (rest), Diehocaenia, Or bice lift 

But the West Indian reef-fauna is also characterized by the con¬ 
spicuous absence of a large number of genera and even of some large 
families of corals that are abundant in the Indo-Pacific. 

Among the families that are lacking are the Turbmaridee, Jfet ip$mn« 
midcB , Fungidce* (with numerous genera), PociUoporidce . 

Of the important Indo-Pacific getbera that arc lacking, the follow - 
ing are notable : Turbinaria , Aetrmojyora, Montipora, Ahicopora,\ 
Synaraea, Psammocora, Pavonia, Paahyeerie,Fungia , Herpetolitha, 
('Jryptobacia, Ilalomitra, Podobacia, Merulina , Hydnophora , Trida- 
cophyllia, Echinopora, Mycedium (restr.), XTlophyllia, 'Prachyphyllia , 
Galaxea, JEuphyllta, Plerogyra , Favitee ss Prionastnna, Acanthae- 
trcea, Pooillopora , iSfylophora (true), iSeriatopora , and many others. 

The total absence of the slender-branched, corymbose and caespi- 
tose species of Acropora (Madrepora autb.) is one of the most con¬ 
spicuous differences between the West lndiau and the ItidQ-Pacific 
reefs. Such species are exceedingly abundant and varied on the tat¬ 
ter, and give to them some of their most striking characteristics. The 
absence of Pooillopora, which abounds ou all the Indo-Pacific reefs, 
and even in the Panama fauna, is also a striking feature of the West 
Indian reefs, There are, however, a number of genera that are well 
developed and abundant in both of these great faunal areas. Among 
these are Porite*, Mceandm, Favia, Solenattrma , Mima, MiUipora> 
and the stout-branched species of Aoropora . 

# A few small, simple representatives of this family, from deep water, have 
been described by Pourtalfcs. 

t Specie® qf Alveopora have been described as fossil® in the later tertiary 
deposits of some of the islands, but none are known living in the West Indies. 
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The interesting relations between the West Indian and the Brazil¬ 
ian coral fannce will be discussed in the next chapter. 

At present, it is impossible to make a satisfactory genera) cata¬ 
logue of the West Indian corals. This is due mainly to the large 
number of forms badly determined and too imperfectly described by 
Duch. and Michelotti, especially those of the genera Mussa (ho- 
phyttia ), Agaricia , Porite#, etc. All of these and others need careful 
revision, with large collections and comparisons of types 

3.— Characteristics of the Brazilian Coral Fauna. 

The knotvn Brazilian reef corals are but few in number, though 
the reefs have now been well explored, but they are of unusual inter¬ 
est, partly because they constitute a very special coral fauna, and 
partly because several of them present remarkably generalized or 
archaic characters, combining within a single species characters 
which ordinarily characterize two or more distinct genera. 

This would seem to indicate that this fauna is a small suniving 
remnant of an ancient coral fauna that has mostly disappeared. 
Possibly this fauna may date back to the early Tertiary period. 
Certain of the still existing species may have been the ancestral 
species from which some of the modem West Indian reef-corals may 
have been derived, by evolution, under more tropical conditions. 

Among those of special interest in this way, I may mention, espe¬ 
cially, Mussa Brazil* tnsi* and M. tenuisepta, both of which present 
characters of JMussa (group Symphyllia), Isophylfia , and Faria* so 
that they might be placed about equally well in either of these three 
groups, while they also closely resemble Acanthastraea. 

Musm llarttii occurs in the form of a typical Mima* with free 
dichotomous branches, and in the form of a Symphylliu , with abun¬ 
dant exotheca, uniting the corallites completely together. But all 
sorts of intermediate states also occur. Thus it serves to compel the 
union of these genera. 

Mmandra eonferta Ver., Originally referred by me to Faria , is 
almost exactly intermediate between the two genera in all its charac¬ 
ters, and therefore shows their close relations and common origin. 

It is specifically allied to F gra*nda } which lives with it, and also 
to F. fragum and Mmandra Agassizii, as well as M. cltvosa, of the 
West Indies. Indeed these five species form a nearly continuous 
series of closely related forms, ranging from typical Favia to typical 
Mmandra. 
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On the other hand, Favia leptophyUa Ver. closely resembles an 
OrbiceUa 9 and especially the Brasilian Or bier Ua aperta Ver., not only 
in external form and appearance, bat especially in the internal struc¬ 
ture, both of the endotheca and exotheca (see the figured sections, 
Plates xiii and xxxiii, from photographs). Indeed, they are so much 
alike that I have, at times, hesitated to keep them apart, even as sep- 
arate species. 

And yet the former increases mainly by median or snbmedian fis¬ 
sion, as in Favia t while the latter increases mainly by extramural or 
exothecal budding, as m typical Orbicetta. In O. aperta 9 however, 
fission occasionally occurs, while a few exothecal buds can be found 
on Fa via leptophyUa. 

Thus these two forms serve to show the close relationship of two 
genera, which are typical of two groups, often considered as of 
subfamily or even family rank. 1 very much regret that I have 
been unable to study a large series of these forms, for such a series 
might even compel us to unite the two in one speeies, which might 
then be referred to either genus, about equally well. 

Siderastrcea Stella ta is, in several ways, intermediate between 
8 radians and 8. siderea y the two West Indian species, though per¬ 
haps nearer to the former. It may well have been the ancestral 
form of both. 

Meandrina (Pectinia) BraziUensis must be considered as a primi¬ 
tive or ancestral form of its genus, for it retains through life the sim¬ 
ple lobulated condition of growth characteristic of the young of the 
much larger and more complex forms ( M. meandrites, etc.) found in 
the West Indies, 

The Brazilian Agaricia , so far as known, resembles the young of 
the West Indian A. agaricites much more than the adult. 

Very few of the Brazilian reef corals are strictly identical with 
those of the West Indies. This is due, undoubtedly, to the vast vol¬ 
ume of fresh water discharged by the Amazon River. This forma a 
barrier absolutely impassable to many forms of shallow-water marine 
animals, and to their free-swimming larval stages, when these live at 
the surface or at moderate depths. Those species living at the bot¬ 
tom, at considerable depths, would be less affected, for the fresh 
water would reach the bottom only at moderate depths, and near 
the coast 

But as the reef corals are all sensitive to brackish water, and all 
inhabit shallow water and have free-swimming, surface-dwelling 
lame, they naturally form one of the groups least able to pass such 
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a barrier as is produced by the Amazonian waters. Indeed, the 
wonder is that any of the speoies should ever have passed this bar¬ 
rier, exoept by human agency, unless they were in existence at a time 
when the South American continent was less elevated, and when the 
lower Amazonian valley may have been a great salt-water Bay.* 

It is possible, of course, that some of the smaller and rarer incrust- 
ing forms, like the Agaricia , may have been carried from the West 
Indies to Brazil on the bottoms of \ essels. If such vessels were kept 
well out at sea, away from the Amazonian waters, this might occur, 
for I have seen fine branching specimens of Ocidina, six inches in 
height, as well as other corals, taken from the bottoms of vessels at 
the Bermudas. But the abundant and larger species, widely dis¬ 
tributed on the coast, cannot be accounted for in any such way. In 
fact, the only ones to which such an explanation could possibly be 
supposed to apply, would be the Agaricia, Porites astreoide *, var., 
and MiUepora alcieornia . But the two latter are too abundant and 
too widely distributed to make such an explanation seem reasonable. 

Since the course of the ocean currents along that coast is north¬ 
ward, any species common to the two fauna* is far more likely to 
have been carried northwards fiom Brazil to the West Indies by 
their agency, than in the opposite direction. Indeed, it would seem 
impossible for such species to migrate southward along the northern 
Brazilian coast. 

Therefore the original home of those speoies found in both regions 
must have been the Brazilian coast. 

Most of the Brazilian corals were first described by me in vol, i, 
part ii, of these Transactions, 1887, but they w>ere not then figured. 
Prof. t\ F. Hartt contributed to that paper notes on their habits and 
distribution. 

Tho structure, extent, and distribution of the Brazilian coral reefs 
have been described by Prof. C. F, Harttf and by Mr. R. Rathbun.} 
Prof, J. 1). Dana, in his “Corals and Coral Islands,” has made 
extracts from Prof. Hartt’s descriptions (see pp. 140-142, and p. 5 r > 
of ed. iv, 1800), and on p, 11 H has given a partial list of the corals. 

* It has even been suggested that a direct marine connection between th< 
Atlantic and Pacific Oceans, by the way of the Amazon Valley, may have existed 
in tbs Cretaceous and early Tertiary periods, 
f Geology and Physical Geography of Brazil, 187ft, pp. 187-814. 
t Notes on the Coral Beefs of the Island of Itaparica, Bahia, and of Parahyba 
do Norte, Proc. Bost, Soo. Nat. Hist,, xx, pp. 89-41,1878; Brazilian Corals and 
Coral Beefs, Amer. Naturalist, xiii, pp. 588-581, 1879. 
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Many of the important West Indian genera of reef-corals are 
apparently absent from the Brasilian reefe. Among these are Aero - 
pora (Madrepora Lam.), Colpophyllia , Bendroyyra. Dichocornia, 
SolenastramOculina, subgenus Isophyllia , etc 
The absence of large species of brain corals (Mrnwdra s= Mean- 
drina and Diploria auth ) is also a remarkable feature, for these and 
the several varieties of Acropjra muricata aie the most conspicuous 
and most abundant of the West Indian corals, ami contribute more 
than any others to the growth of the reefs 
The Brazilian coral fauna is, howevei, far more neaily related to 
the West Indian fauna than to any other. It has no special connec¬ 
tion with the Indo-Pacific fauna, nor with the Panamaian fauna. 
The only genera found common to Brazil and the Indo-Pacific legion 
are the nearly cosmotropical genera, Pori to, Favin, Mussa, Orbicetta, 
and Millepora. Of these, Porites alone occuis at Panama But 
the species, even of these genera, are allied to the corresponding 
West Indian forms, and less so to those of the Indo-Pacific. 

On the other hand, none of the characteristic Indo-Pacific geneia 
and species occur on the Brazilian reefs. (See above, p 384.) 


Revised List of Brazilian Reef Corals 

IIADBB PO aAEIA , 

Family M«*andrid« Ver See p 85 

Kfeandra conferta Ver See p 84, and these Trane , i, p 855 
Plat* xm, Fiona* 8 

Abrolhos Beefs, types, (C. F. Hartt); Bahia and Fernando 
Noronha (Hartt); Mar Grande, Bahia (Bathbun); Pernambuco 
(Hartt, Bathbuny. Cape Frio to Pernambuco, common in tide- 
pools (Hartt). 

Favia gravida Ver See p 91, and these Trans , i, p. 894 
Plate xm, noun* 8 

Abrolhos Beefs, type, <C. F. Hartt); Pernambuco and Bahia 
(R. Bathbun); Cape Frio to Pernambuco, common in tide-pools 
(C. F. Hartt). 
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Favia leptophylla Ver. See p. 91, and these Trans., i, p. 858. 

Plate xm, mtra*s 4, 5. 

Abrolhog Reefs, type, (C. F. Hartt). 

Family Orbicellidas. See p. 98. Vaughan, p 300. 

Orbicella aperta Ver. See p. 103, and these Trans., i, p. 856. 

Pirate xxxm, figures 1, la. 

Abrolhog Reefs, type, ((\ F. Hartt); Itaparica, Bay of Bahia 
(C. F. Hartt, R. Rathbun). 

Orbicella Brazilian® Vei See p 101 

Off Barra Grande, in 8o fathoms, Challenger Exped. (Quelch). 

Orbicella cavernosa, var hirta Ver See p. 108. 

t 

Plate xxxm, figure 2, 2a. 

Thig form, briefly described on p. 103, deserves further notice. 
Although it resembles 0 . carernosa in appearance, it differs so 
much in details that it may hereafter be separated as a distinct 
species, when a series of specimens can be carefully compared. I 
have, unfortunately, only seen one specimen. This is an incrusting 
plate, 130 rom broad and 30 to 40 mm thick. 

The mature corallites are pretty uniform in size, rather exsert, 
near together, nearly round, roughened by the slightly exsert, 
unequal, rudety serrulate, rounded tops of the septa, and strongly 
costate on the nearly vertical sides. The costs? are rather elevated, 
unequal in height, but nearly equal in thickness, not much thickened 
above, interlocking ; their edges are roughly and lacerately serrulate, 
or hispid, the teeth being divided into small points ; their sides are 
also roughly hispid with sharp granules, leaving narrow intercostal 
spaces. The ealicles are wide and deep. The septa are about 40 to 
48 in the larger ealicles, those of the last cycle being quite narrow, 
but nearly as high as the others distally, and toothed in the same 
way. The 24 larger septa are subequal, rather narrow, rounded 
distally, their inner edge concave or perpendicular, so that the calicle 
is broad below, and often slight constricted above by the overarch¬ 
ing of the upper part of the septa. The entire edge of the septa is 
roughly serrulate, but more so on the distal portion, and their sur¬ 
faces are roughly granulated. At the base there is a rough, spine* 
Uke palifora tooth, directed inward to the columella, and often 
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blending with tbc processes of the latter. The colamella is broad, 
flat, rudely trabecular, covered with rough, blunt, papilliform spines. 

In sections, the exotheca is very cellular with several rows of 
arched dissepiments; the walls are thin and compact; the endotheca 
is formed by wide, thin, sloping dissepiments ; septa trabecular and 
perforated near the eolbmella. 

Diameter of the larger calicles, 7 to 8 mro ; depth, 2-3 WTO . 

Bahia, Brazil, R. Rathbun, 1870. 

OrMcalla cavernosa, rar. compacts (Rath MSS ), Vaughan. 

Vaughan, op. cit, p. 81, 1901 

According to Mr. Vauglian, Mr. Rathbun had considered this a 
distinct species, but Mr. Vaughan, himself, thinks it only a variety 
of 0 . cavernosa , “ with dense walls between the corallites.” I have 
not seen the specimens. 



Figure 14 .—Meandrina BrasiliensU . A young specimen, No 4507. Natural 

sise. 

Family Euamillid® Ver. See p. 118. 

Meandrina Lam., 1801, non 1816. See p. 66. 

Maandrln* Braailienai* (Edw, & Haime) Vaughan. 

OtenophylHa Brattliensit Edw. & Haime, Monog., Ann Soi. Nat., x, p. 979, 
pi. vi, fig. 7, 1849. 

Beotima Brazilimrts Edw. & Haime, Pol. lose, palates., p. 57, 1851; Hi«t. 

Condi., ii, p 209,1858. Verrill, these Trans., i, p. 858,1867. 

Msandrtna Brazilienti» Vaughan, op. oit., p. 20, 1901. 

Flats xxxjv, mcas 1. 

This elegant species is pedicellate and usually oblong in form, 
"with the secondary collines and valleys mostly transverse and sim- 
pie, (See p, 186,) The valleys are deep; the septa are wide, 
rounded distally, exsert, and nearly entire. 
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According to Mr. R. Rathbun (op. cit,, p. 542), it usually does not 
occur attached to the reefs, but on the mud-flats, in sheltered places, 
partially buried in the mud, and usually unattached when mature 
(at Bahia, etc.). But when young it is, even in such places, undoubt¬ 
edly attached to small pieces of stone, or shells, as is the case with 
other similar corals ( Moeandra areolata , etc.). 

A young specimen from the Abrolhos Reefs, in the Yale Museum 
(No. 4587, coll. C. F. Hartt), was, however, firmly attached by a 
pedicel 23 rom long and 16 mm wide, and somewhat expanded at the edge 
of the attached base.* 

This specimen (fig. 14, above) is 52 mm long, 33 mm wide, 32 mm high. 
The valleys are mostly 7 to O* 14 wide ; the collines (and septa) are 
about 8 to 9 mm across, where simple. 

Thus all the calicinal centers and grooves and their septa are much 
smaller and narrower than in the adult, which is in accordance with 
all younfr meandriform corals. 

Its margins are deeply lobulated, with four lobes on one side and 
five on the other. The infoldings that form the collines are deep ; 
three of the collines on each side have already subdivided distally 
into two or three short lobes, defining short valleys that start out 
from the median valley, which is as narrow as the lateral ones. 

The septa are rather thin, alternately wider and very narrow, but 
the wider ones are alternately unequal, as if in three cycles. The 
larger ones are broadly rounded distally, little exsert, nearly per¬ 
pendicular within the valleys. The distal third of their edges is 

* In contrast with this specimen, I add a description of a young example of 
if. mtandriU*, of almost exactly the same size, from the Bahamas, collected by 
B. P. Whitfield, and now in the Amer. Mus, Nat. History. It was firmly 
attached by the central part of the base. 

Length, 50*”**; breadth, about ; height, about 85 mm . It has six primary 
marginal folds or lobes, and about three small secondary ones, some just form¬ 
ing, and a little irregular. 

The septa are somewhat exsert, entire, or nearly so; the edge is couvexly 
rounded and narrowed distally. Small narrow ones alternate with the wider 
ones. Columella large, formed of small convoluted lamellm and traWul®, 
without any median continuous lamella. Collines narrow, doable in most parts. 

External wall with raised, unequal cost*, two or three small ones between the 
larger ones, and sparsely serrulate with small, rough denticles. 

M Color of the animal, in life, emerald green ” (Whitfield). 

Another young specimen, from the same collection (No. 507), is a little larger. 
Length, 75 rom ; breadth, 6$*™; thickness, W*™. This is already meandriform, 
with deep valleys and stouter collines. The columella is small, but coarsely 
lamelloee, with irregular thickenings, but without a median lamella. 
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minutely and sharply serrulate, each denticle forming the end of a 
curved series of sharp granules on each side. These gradually fade 
out proximally. 

The columella is formed by a continuous, median, laraelHform 
plate, and by thin, interrupted lamella* on each side of it, formed by 
foliate extensions of the lower inner edge of the septa, which bend 
to one side and unite together more or less, and also join the central 
lamella at irregular intervals. 

The exterior wail is covered with rows of small, rough, or lacerate, 
conical spinules that stand on slightly raised costae. There is no 
epitheoa. The exterior was covered with living tissue to the basal 
edge of the pedicel. The larger specimen, figured on plate xxxiv, 
fig. 1, was from Itaparica I., Bay of Bahia. No. 4543. 

Abrolhos Beefs and Victoria (Hartt); Itaparica I., Babia(Ratbbun). 

Family Muaaidie Ver. Seep 115. 

Xussa Harttii Ver. See p. 138, and these Trans., i, pp. 857-, 858,1867. 
Plates xxn, xxm, xxv, xxxni. 

Var. laxa, Ver. See p. 128. 

Plate xxm, figure 2. 

Abrolhos Beefs, type, Victoria, Porto Seguro, and Pernambuco 
(Hartt); Bahia (R. Iiathbun). Mostly in 3-6 feet of water (Hartt). 

Var. eonferta Ver. See p. 129. 

Plate xxm, tig. 1; pl xxv, fig. 8; pl. xxxin, wo. 8. 

Abrolhos Reefs, type, (C. F. Hartt); Pernambuco, Victoria, 
Porto Seguro, Mar Grande, and Periperi, Bahia (0. F. Hartt, 
R. Rathbun). 

Var. intermedia Ver. See p. 128. 

4 Plate xxu, figure 2. 

Pernambuco (Katbbun). 

Var. oosfertifolia Ver. See p. 129. 

Plats xxn, figure 1. 

Pernambuco, type, (Derby and Wilmot), No. 4551, 

Xtteea (iyraphyllia) Brasilian si* Ver. 

i 

Aoanthattrcea Bratdlientit Verrill, th«M Tnm*., 1, p. 886, 1687. 

Pw» TO. 1; FL. XXXXH, TO. 4. 
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This cannot properly bo retained in AcanthastroBa, for it increases 
by median and submedian fission. The caliclos are very irregular, 
varying from circular to oblong-elliptical, hour-glass shaped, three- 
lobed to five-lobed, etc. They often have three or more centers. 
They are also very variable in size. Where the calicles are crowded 
the walls are completely united, thin and solid ; in some other places 
they are united by cellular exotheca and costa*. 

The mode of growth and forms of the calicles are like several 
species of Mu&sa, especially M, hi Bp Ida V. and M, rigiila D., to 
which it is evidently closely allied. From the former it differs 
chiefly in the smaller size of the calicles, the reduced columella, the 
fewer and less laciniato septa, and the thinner walls, solid or with 
little exotheea. 

But the larger and somewhat paliform teeth at the base of the 
septa cause it to resemble some species of jFavia, very decidedly. 
It might, in fact, be referred to that genus without hesitation by 
some writers, for it is in several ways an intermediate species. But 
it seems to lack true paliform lobes or teeth. It appears to be related 
more directly to Mumt tenuinepta V. and M. lfarttii } which inhabit 
the same regiou. It may, then, he considered a jFbw*a-like Mvstut, 
with unusually small and well isolated calicles for a Mmsa. 

Abrolhos Reefs, type, No. 1407, Porto Seguro, Hta. Cruz, Bahia; 
Maeeio, low tide to 16 feet or more, abundant (C. F. Hartt). 

Muasa (Symphyllia) tenuisepta Vor , sp nov. Se* p 127 
Plate xxi, figure 8. 

Coral massive, astreiform, with the corallitee mostly isolated and 
united to the edges of the calicles by costae and cellular exotheca, 
the division walls usually showing a superficial furrow at the surface 
Proper calicinal walls very thin. Under side closely adherent to 
very near the edge in the types ; the exterior cost®, where visible, 
are thin, elevated, and lacerately spinulose. 

Calicles moderately large, diameter mostly 15 to 2f> mra , average 
about 20 wm , rather shallow, rapidly narrowed to the bottom, irreg¬ 
ular in form. Many of the smaller ones are rounded, but the larger 
ones are mostly lobulate, with two to four lobes, and many arc 
undergoing median or submedian fission. A few small calicles seem 
to have arisen from exothecal buds. 

The septa are thin, numerous, rather crowded, not very wide, little 
exsert, with their thin inner edges sloping and deeply laciniately 

Traits. Conn. Acad., Vot. XI. 18* December, 1201. 
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toothed ; lateral surfaces sharply and finely spinulose The tenth are 
often of nearly uniform size and length on the whole edge, but more 
frequently the upper ones are wid^r and thicker, while the lower 
ones are slendei, sharp, mostly branched, thorny ot lacerate, but often 
acute and simple. Veiy thin and narrow septa otten alternate with 
the wider ones. Columella well develojied, tiabecular and roughly 
spinulose 

The larger specimen is about 112 mm broad and 45 wm thick 
Pernambuco, 1870, two types (C F. Hartt), Nos. 4542 and 4548. 
This species might bo placed ui the subgenus IsophyUia about as 
well as in SymphyUia , for in the smallci specimen the distal tooth 
are generally not larger than the proximal But in the larger ex¬ 
ample the reverse is true, so that it is another intermediate form. 

It is nearly allied to M. hispida V. (see p. 127), but has more 
numerous and thinner septa. A larger senes may eventually show 
that they are varieties of a single species 

Family Astrangidie Vei These Trans , i, p 524, 1867 
Astrangia, sp * 

Mr. R. Rathbun (op. cit., 1877, p. 542) mentioned the occurrence 
of an Astrangia on the Brazilian reefs, but I have not seen the 
specimens referred to. He stated that the corallites are widely 
separated, but “ united by thin, creeping stolons.” 

According to Vaughan (Porto Rican Corals, p. 299), there are 
three species of Astragidm on the Brazilian coast * An Astrangia 
similar to A , solitaria (Los.) Ver., 1864; a new species, A . Rathbuni 
Vaughan, MSS.; and Phyllangia Americana Edw. and Haime. 

Family Agaricidas Ver See p 189 
Agaricia agaricites (Linnl) E A Haime. See pp 146,149. 

Plate xxvi, fig 2, pi, xxvn, figs 8 t 2a, 7, 7a (typical form) 

Var. humilia Ver., nov 

Agaricia, agarxctUsf VerriU, these Trans , i, p 852, 1867 

Coral small, encrusting, but often with a narrow, very thin, trans¬ 
lucent free edge, which is delicately stnate-eostulate externally, the 
ooftula) being alternately larger and smaller and minutely gran* 
ulated. 

Caliclee small, deep, crowded, mostly in short, irregular, eonoen* 
trio or sinuous series of 8 to 12, in narrow, deep valleys, separated by 
narrow, acute collines, which often anastomose. In the young speci- 
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mens, 15 to 30 m!D broad, the collines are less acute and pretty 
regularly concentric around a larger, regular, central, primary 
oaliole. 

The septa are mostly in three cycles, and of three different sizes ; 
the number varies from 20 to 32 . The primary and secondary septa 
are thickened, especially distally, but the primaries are wider and 
thicker proxiinally than the others; tertiaries are much narrower 
and thinner; all are finely and sharply granulated laterally, and a 
little exsert. They are not so much crowded as in typical agaricite*, 
and are more unequal in size and thickness. The central pit is deep 
and narrow. Columella is small, solid, umbonate. 

Diameter of ordinary calicles 1.5 to 2.5 ,nm ; of central one, about 

4IDTO 

According to Prof. Hartt it never becomes more than two or three 
inches broad. Our largest specimen is 65 ra,n broad, partially cover¬ 
ing a rather thickish frond of partially dead coral of the same kind, 
which appears to have been repeatedly nearly killed and then 
renewed by outgrowths. It shows no tendency to form upright 
crests or fronds, but one edge is free for a breadth of 30 m ^, but of 
this only 4 to 6 m,n was living. 

The other specimens are young. The smallest is a simple primary 
eorallite, 4 mm iu diameter, closely sessile, even to the edges ; it has 
four cycles of unequal septa. The next larger (on the same Afussa) 
is 15 mm broad, with a larger primary central calicie and two con¬ 
centric circles around it, with some of the third circle on one side. 
This is also closely adherent and inorusting to the very edge, 
except at one place, where the edge is free for 2 to 3 ,nm . In this 
the inequality in thickness of the cycles of septa is very marked. 

This form may prove to be a distinct species w’hen a larger series 
can be studied, but with my small specimens the distinctive charac¬ 
ters seem very slight, and may be largely due to immaturity, or to a 
dwarfed state, owing to unfavorable conditions of growth. 

It agrees better with a young specimen from Key West, Florida 
(pi. xxvii, figs. 9, 2a, No. 103), than with any of the other West 
Indian forms that I have. But the latter has larger calicles ; much 
higher and larger collines; thicker, closer, and less unequal septa; 
more finely and evenly striated exterior ; and a less closely incrust- 
ing mode of growth. I have considered the latter a young stage of 
the typical agaricites . 

The var. pusilla , from Colon, has docidodly smaller calicles and 
collines, and appears more like a depauperate variety of agaricitm r. 
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The entire group is a difficult one, and needs more study, with larger 
collections. 

Maria Farinha, Pernambuco, No. 4522, type ; and Abrolbos Reefs, 
No. 4538, type, Yale Mua. (C. F. Hartt)* No. 4538 includes three 
young examples on Mima Ilarttli . 

Sideraatreea atellata Vei See p. 155, and these Trans , i, pp 852, 858. 
Plate xxx, figures 4, 5. 

Abrolbos Reefs, type, (C 1 . F. Hartt) ; Pernambuco, Mar Grande, 
Bahia (R. Rathbun). Common everywhere north of Cape Frio, on 
the reefs, in shallow water, and in tide-pools (0 F. Hartt). 

Var, conferta Ver. See p 155 

Pi ate xxx, figure 5 

Abrolhos Reefs, type, (0 F. Hartt); occurs with the last. 

Family Poritidse. Bee p 158. 

Ponte* yerrillii Rehb See p. 161. 

Plate xxxi, figure 5. 

Abrolhos Reefs, type, and Porto Seguro (C. F. Hartt); Pernam 
buco? (Rathbun). 

Porite* Brannon Bath See p 162. 

Plate xxxi, figures 6, 6a. 

Parahyba do Norte and Pernambuco (R. Rathbun). 

Porite* astreoide* Lea See p 160. 

Plats xxxi, figs. 4, 4a (typical form) 

Tar. Brasdlienai* Ver , nov. 

Tlie specimens from Pernambuco are thick incrusting plates, 125 
to I50 m,n broad, with an uneven surface, much infested with bar¬ 
nacles. The coral is very porous. The calicles are rather smaller 
than in the West Indian astreoides , and more crowded thaw usual 
in that form. They are mostly polygonal, separated by rather thin 
and high porous division walls, with a sharp crest, roughly dentiou* 
lated by tho tops of the septa, which are l&cerately serrulate. Near 
the margins they are often less crowded, somewhat rounded, and 
separated by thicker division walls. A considerable number of 
major oalicles, with 24 septa, are scattered over the surface, and 
some are undergoing fission. 
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The septa are narrow, equal, and all join the wide columella, so as 
to leave a rather regular circle of small, deep, interseptal loculi or 
pits. The columella is unusually wide, nearly flat, generally with¬ 
out either a central pit or umbo. 

Diameter of the calicles mostly 1.6 to 

Maria Farinha, Pernambuco (Hartt, 1870). No. 4540. 

This coral is much more porous than P. VerrilUi ; the calicles are 
less conspicuously stellate ; the division walls are much narrower 
and more porous ; the columella is larger, and not umbonato, as in 
that species. 


HYDROZOA. 

BYDBOOORALUA, 

Family Milleporidae Flem., pars, 1828 Edw. & Haime (pars), 

Millepora nitida Ver PI. xxxvi D, fig 1 
These Trans , i, p 362, 1807. 

Abrolhos Reefs and Porto Seguro, low-tide to 4 feet deep (C. F. 
Hartt). 

l&llepora Braailiexuia Ver PI xxxvi D, fig. 2 
These Turns , i, p 868, 1867. 

Pernambuco and Abrolhos (0. F. Ilartt, It. Rathbun). 

JCillepora alcicornia (L.), var celluloaa Ver 
These Trans., i, p. 868, 1867. 

Pernambuco (C. F. Hartt), type ; Rio Formosa ; Paraliyba do 
Norte. 

HBlepom alcioomis (L.), var. digitata P Esper. 

VerriU, these Trans., i, p. 864, 1867. 

Abrolhos, Cape Fno, Porto Seguro, Bahia, and Maceio (C. F. 
Hartt). 

Ifillepora alcicorais (L.), var. feaeatrata D. A Mich 
Verrill, these Trans , i, p. 864, 1867 
Abrolhos Reefs (C. F. Hartt). 

I have not revised the several forms of JUiUepora recorded by me 
in 1867, though collections since received might cause some changes 
or additions, if carefully studied. 
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Family Stylasterida Gray 

Styl&ster, sp. 

Pernambuco, on Mussa Harttii (R. Rathbun) 

Recorded only by Rathbuu, Amor. Nat., xiii, p. 542, 1870. 

Many of the corals in the above list undoubtedly occur on all the 
principal groups of reefs, from the Roccas, north of Cape 8t. Roque, 
to the Abrolhos, but I have given only those particular localities 
from which I have seen specimens, or from which they have been 
recorded by Prof. Hartt or Mr. Rathbun. 

The following species of corals, dredged by the Hassler Expedi¬ 
tion off the coast of Brazil, in moderate depths, were described by 
Pourtalfcs (Mem. Mns. Comp. Zobl., iv, 1874). None of them are 
reef-corals: 

Flabettum Braziliense Pourt,, p. 38, pi. vi, tigs. 16, 17. 

Off Brazil, 11° 49' S., 40 fathoms. 

Sphenotrochus auritus Pourt., p. 37, pi. vi, figs. 14, 15. 

Off Cape Frio, Brazil, 85 fath., and S, lat. 11° 49', 12-18 fathoms,. 

Bathycyathus maculatus Pourt., p. 34, pi. vi, figs. 5, 0. 

Off the Abrolhos Is., 30 fathoms. 

Thecocyathm cylindracemf Pourt. 

Off Cape Frio, Brazil, 35 fathoms, dead. 

Cladocora patriarca Pourt., p. 42, pi. vii, fig. 7. 

Off Cape Frio, 35 fathoms. 

Axohetia dumetosa D. & M. ?. Pourt., pp. 40, 41, pi. viii, fig. 1. 
Off Brazil, 8. lat, 10° 49', 12 fath., (identity doubtful, t. Pourt.). 

Madracis aspernla E. <fc II.; Pourt., p, 41. See above, p. 109; also. 
The Atlantic, i, p. 360, figure; and Vaughan, Porto Rico 
Corals, p. 234, pi. i, fig. 4, pi. xvii, fig. 2. 

Off Brazil, S. lat. 11 0 49', 40 fathoms. 
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EXPLANATION OF PLATES X-XXXV. 

The figured on these plates are reproduced from photographs made by Mr. A. 
Hyatt Verrill, of New Haven, who has taken unusual pains to bring out the 
finer details of structure.* The photograph** necessarily lose many of the details 
by this process of engraving, but 1 believe they will show quite as much struc¬ 
ture as many of the poorer photographs that are often reproduced by much 
more expensive processes, and certainly much more than can be shown by the 
best lithographic plates. Had the requisite funds been available, I should have 
preferred to have enlarged many of them considerably moTe, in order to show 
finer details. 

Plate X. 

Figure 1.*— Mxeandm tabyrmthiformi* (Linn4). Top view of a Bermuda speci¬ 
men showing both single and double collines of various breadths. In several 
places it also shows the commencement of the formation of exothecal buds 
and calioles on the double collines. Natural size. Page 70. 

Figure 2.—The same. Part of a young Bermuda specimen with nearly all the 
collines simple (var. truncata Dana). About *3 natural size. Page 72. 
Figure 8 .—Part of a young Bermuda specimen with wide double collines (var. 
Stokesii). On several of the wider places exothecal buds were forming. 
About % natural size. Page 72. 

Figure 4.— Uatandm cerebrum (Ellis and Sol.) Ver. Vertical section of a Ber¬ 
muda specimen, x 8 . Page 74. 

Plate XI. 

Figure 1.— Mwaudra areola ta, Top view of a large Florida specimen, No. 1838c, 
with sinuous, meandriform valleys and Diploria-ltke collines; a, profile 
view of an attached Faria ft'agnm (young). Slightly reduced (|fl). Page 
81. 

Figured.—The same, Var. amfecUjfolia Ver., nov. Side view of the type, No. 
18886, from Key W«*it, Fla. Natural size. Page 88 . 

Plate XII. 

Figure 1.— areolata, var. laxifolia Ver. Tup view of the type from 
Florida. No. 1888u, About natural size ( 1 j) Page 88 . 

Figure 2.—The same. Var, hltpida, (Type of Mantcina prwrupta Dana, No. 

4294.) Top view, slightly enlarged (x 1 }»,), Page 88 . 

Figure 8 .—The same. Variety with double collines and cellular exotheca. 
About natural size ((}). Page 81. 

Figure 4.— Mtmndra cerebrum , Top view of a part of a typical Bermuda speci¬ 
men. Natural size. Page 74. 

Figure 5,—ifo'aiufm labyriuthiformis % var. Stoke six. Portion of a Bermuda 
specimen showing the beginning of several exothecal buds, at a, 6 , e, d. 
About natural size (1J), Page 71. 


h The reproductions have been made by The Gill Engraving Co., New York. 
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Plate XIII. 

Figures 1,2. —Favia fragum , Two varieties found together at Bermuda x 1J*£. 
Page 00. 

Figure 8.— Favia gravida. Type. Top view of a part of one of the original 
specimens, No. 1465. x2. Page 01. 

Figure 4,—Facta leptophylla Ver. Top view of a part of the type. No. 1517. 
x2^. Page 91. 

Figure 5.—The name specimen. Vertical section, x 2^. 

Figm-e Q.~Mcrandra confer (a Ver. Top view of part of one of the type*. No. 
1466 x 2. Page 84. 


Plate XIV. 

Figures 1, la.— Mceandra AganaizU. Top views of different parts of one Bahama 
specimen. No. 5615. l y natural size; la, enlarged about 1 J>j Page 81. 

Figure 2.— Mmindra clivoaa y var. explanata Ver , nov Top view of a part next 
the margin of No. 1196. About natural size (ij 6 ). Page 79. 

Figure 8. —Matandra spongiom (Dana). Top view of a part of the type, No. 
4888. Natural size. Pages 69, 80. 

Figure 4.— Mceandra cerebrum . Top view of the middle of a Bermuda speci¬ 
men with acute narrow collines Reduced to about Page 74. 

Figure 5.—The same. Portion of a Florida specimen, No. 190 1 , showing the 
formation of astreiform calicles (a, b) by exothooal budding, x 1J Page 75. 

Figure 6.— Madraci* decactin (Ly.). End of a lobate branch, showing an excep¬ 
tionally large caliole, with numerous septa, surrounded by those of ordinary 
size, but here crowded and without comenohyma between them. x4. 
Page 108. 


Plate XV. 

Figure 1.— Orbicella annular is. Portion of upper surface of a Bermuda speci¬ 
men. A, A caliole undergoing fission. Enlarged Page 94. 

Figure la.—The same specimen. Natural size. 

Figure 2.—The same. Var. atellulata (Dana). Portion of Dana’* type, with 
' worn surface, No. 4266; a, a transverse section, x Page 96. 

Figure 8 .—Orbicella hiapidula Ver., up. nov. Portion of the surface of the 
type, No. 98. xlj£. Page 100. 

Figure 8a.—The same specimen, x 2)£. 

Figure 8* —The same specimen; vertical section, x 

Figure 4.— Orbhella excelsa Dana. One of the distal lobes of one of the original 
types, No. 1729* x 1}£. Page 98. 

Figure 4a, 46.—The same specimen, x 2^, 

Figure 5.— Sotenartraa hyadea (D.), Side view of a specimen from St. Thomas. 
No. 15866. xl}f, Page 104. 

Figure 5a.—The same specimen. About natural size (1^). 

figure 66.—The earns specimen. Group of calicles from the side, whew not 
crowded. xl$£. 
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Plats XVI. 

Figure 1.— Mussa (Isophylhu) fragihs D. Side view of Dana’s original type, No. 
4298. Natural size. Page 121. 

Figure 2.—The same. A well-grown normal specimen, from the Bermudas. 
Natural size. Page 121. 

Plate XVII. 

Figures 1, 8 — AfuMa (hophyllin) fragile Dana Top and bottom views of a 
symmetrical young specimen, having five primary lobes or infoldings of the 
margin. About natural size. Page 124. 

Figure 8.—The same. A young specimen of about the same age, having 6 mar¬ 
ginal folds, with the margin stellate below. About natural size. Page 124. 

Figure 4.—The same. A younger specimen with four marginal folds. About 
natural size. 4 

Figure 6.—The same. A large mature Bermuda specimen, with numerous cali- 
cles, many isolated, natural size. Page 121. 

Figure 0.—The same. A similar but smaller Bermuda specimen, reduced to 
Page 121. 

Figure 7.—The same A specimen of the more common size and form, nat¬ 
ural size Page 121 


Plate XVIII. 

Figure 1 — Musset (Isophyllin) frag Ms Dana. A symmetrical young specimen 
with six primary marginal infoldings. Natural size. Page 121. 

Figure 2.— Afussa (Inophytlia) dipmcea Dana. A normal, nearly regular Ber¬ 
muda specimen of the ordinary size. Natural size. Page 118. 

Figure 8— Axohelia Srhrammii Pourt. Part of a branch of No. 5682 x2 J j. 
Page 110. 

Figure 4.—The same. Part of a branch. No. 5662. x2. Page 110. 

Figured.— Mussa (JsophyUia) dipsaom Dana. Part of the calicles of a laige 
Bermuda specimen, to show character of deutition. Natural size. 

Figure (IsophyUia) fragilia Dana. Part of the under side, to show 

character of the costa and of the epitheca (e). About natural size 


Plate XIX. 

Figure 1.— Muam (IsophyUia) fragilU Dana. A young Bermuda specimen with 
double, partly separate walls, much like the type, but more regular in form. 
About natural size. Page 128. 

Figure 2.— Mu—a (Iaophylfia) dipscicea Dana. A Bermuda specimen with the 
calicles mostly isolated and the walls only partly united. Natural size. 
Page 120. 

Figure 8.—The same. A young specimen with three primary infoldings, just 
developing. Enlarged about 1^. Page 118. 

Figure 4Jluwa (laophyUia) fragili* (1). A young flve-lobed example, with the 
inf codings appearing earlier than usual in this species, and therefore resem¬ 
bling Jtf, multiflota> to which it may belong. Natural size. Page 121. 
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Figure 5.—The same (f). A young, simple, undivided example, probably of M. 
fragiliB , in the Seotynxia or LithophyUia stage, x ljg. Page 124. 

Figure 6 .—Mussa (Isophyllia) ftagilis (Dana). A young, typical Bermuda speci¬ 
men. x1*r£. 

Figure 7.— Mceandra cerebrum. Oblique view of a few <.ollines to show denti¬ 
tion of septa. From same specimen as fig. 5, pi xiv An wxotheoal calicle 
is shown At b . About natural size, 


Plate XX. 

Figure 1 .—Mussa (Isophyllia) dtpsacea Dana. A Bermuda specimen with un¬ 
usually large and shallow calicles. Side view. About natural size. 
Page 120. 

Figure 2.— Mussa ( Isophyllia) multiflora Ver., ap. nov. The best type. Natural 
’ size. Page 125. 


Plate XXI 

Figure 1 .—Mussa ( SympkylHa ) Bi'aziUensls Ver. Part of the upper surface of 
the type. No. 1467. Natural size. Page 192. 

Figures 2,2a .—Mussa (Symphylha ) hispid a Ver , Bp, nov. Portions of the upper 
surface, No. 4287. x 1}*. Page 127. 

Figure 2b .—The same specimen. Transverse section, x If. 

Figure 2c.—The same specimen. Vertical section, x 2%. 

Figure 8 .—Mussa (SympkylHa) tenuisepta Ver., sp. nov. Part of the trainee of 
the type. No. 4542. About If natural sire. Page 198. 

Plate XXII. 

Figure 1 .—Mussa Harttii, var. confertifolia Ver., nov., with corallitea partly 
free. Type, No. 4544. About natural size. Page 129. 

Figure 2 .—Mussa Harttii , var. intermedia Ver., nov., with oorallites partly 
united proximally. About natural size. Page 128. 


Plate XXIII. 

Figure 1 ,—Mussa Harttu Ver., var, eonferta Ver,, nov. One of the types. No. 

4514. From Bahia. About natural size, x 1J. Page 128. 

Figure 2.—The same. Var. laxa Ver,, nov. Type. No. 1468. Natural size. 
Page 128. 


Plate XXIV. 

Figure \.-~Catlogyra formosa Ver., sp. and gen. nov. Type.* Upper side. 

About natural size Cft). Page 86. 

Figure 2.—The same specimen. Under side. 


* Mr. B. P. Whitfield is quite positive that this specimen cams from the 
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Plate XXV. 

Figure 1.— Mus$a (IsophylUa) multiflora Ver,, sp. nov. A young specimen (No. 
4009). Natural size. Pago 120 

Figure 2. — Mu8*a (Symphyltia) nyulu (T>ana). Type of Dana. No. 4297 Trans¬ 
verse section. x 2. Pago 127. 

Figaro 8.—The same. A fresh Bahama specimen, in Amer. Mus Nat. Hist. 
Natural size. Page 128. 

Figure 4.—A tunsa Hartt\i i var. conflrta Ver. Vertical section of type. x2. 
Page 128 

Figure 5.— Favia Whttflelih Ver.,sp. nov. Type, in Amer. Mas Nat. Hist. No. 
548. Natural size. Page 182. 

Plate XXVI. 

Figures la, \b,—Aganc%a fragili* Dana, from Bermuda. Upper and under aides 
of two symmetrical young specimens of ordinary size and form. Keduced 
to |. Page 142. 

Figure lt\ —-The same. Upper side of a specimen with two primary calieles, 
perhaps due to the early coalescence of two young specimens. Page 142. 

Figure Id.—The same. Side view of two small specimens. All the above re¬ 
duced to about { natural size. Page 142. 

Figure 2.— Agaruna agai'iritea, var agarwites. Part of the surface of a large 
frondose specimen. No. 5671 (=flg. 7, pi. xxvii). From the Bahamas, 
x 8, Page 146. 

FigureB.—The same. Var. Dan rr E. and M. Part ot the surface of a fiond 
from a large Bahama specimen (=r fig. 6, pi. xxvii). x 8. Page 147. 

Plate XXVII. 

Figure 1.-~Agartcia agarirttrn, var gtbbosa D. Part of Dana's tjpe from Bai- 
bados. No. 1860. Side view of a terminal lobe. NAtmal size. Page 148. 

Figure 1«.—The same specimen. Calicles, x Ifc. 

, Figure 2.— Agaricia ayaricitca, var agarioitesy young. About half of a ►mall 
inerusting Florida specimen. No, 108. Natural size Page 147. 

Figure 2a,*—The same specimen. Caliclee, xlf, 

FigureB.— Agaricia aga*icite$, var. puvitla V., nov. Port ot the type Fiom 
Colon. No. 1487. Natural size. Page 148. 

Figure 8a.—The same specimen. Part of uppei side, x ljf. 

Figure 4.— Agaricia pnrjwrm I*is., var. faveofata V , nov. Upper surface of 
one of the types. No. 1201, From Colon, x If Page 149. 

Figure 4a.—The same specimen. Vertical section, x 1J. 

Figure 5. —Agaricia agaricites, var. Dance E. and H. Part of Dana’s type. No. 
4801. xl4. Page 147, 

Figure 6.—The same variety. Part of a largo frond from the Bahamas, x 14. 

Figure Ca.—The same specimen. No 5672. A group of calicles, x 5 

Figure 7.— Agaricia agaricites, var. agaricites. Part of a frond from a laige, 
frondose, Bahama specimen. No. 5671. x If. Page 147. 

Figure 7a.—The same specimen. Calioles, x 5. 

Figures 8, 8a .—AHeroscria planulata (Dana) Ver. Small portions of Dana’s 
type. No. 4809. x 8. A transverse section is shown at b. Page 156. 
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Plate XXVIII. 

Figure 1 .—-Agarivia nobilis Ver,, nov. Type No. 850, from Turks I. Reduced 
to %. Page 150. 

Figure 2.—The name specimen. Part of upper surface, x 11$. 

Plate XXIX. 

Faguresl, la. 16 .—Mycedium cjrplanatum Ver , nov. Parts of upper side of 
type, No. 6178. xl^. Page 186. 

Figure lc.—The same specimen Vertical section, x If. 

Figure Id.—The same specimen Under side, near margin. Natural size. 

Figures 2, 2a, 26 —Mycedium tenuico*tatum Ver., nov. Parts of upper side of 
type, No. 6174. xl^ Page 187. 

■Figure 2c.—The same specimen, Vertical section x If. 

Figure 2d.—The same specimen. Under side Natural sine. 

Figure 8, 8a.— Echinopora elegant Ver., nov. Parts of the upper side of the 
type, No. 6180. x 2J£. Page 188. 

Figure 4 .—Echinopora eoncinna Ver , nov. Part of upper side of the type, No. 
6182. *2%. Page 189. 

Figure 5 .—Podobnoia ditpar Ver., nov. Part of the upper side of the type, No, 
6178, towards the margin, x Page 186. 

Figure 5a. —The same specimen Under side. Natural sise. 

Plat* XXX. 

Figure 1 .—Sidtraslraa radian*. Group of calleles, from a Florida speolmen. 
No. 1901. x2%. Page 158. 

Figure 2 .—Siderastrcea siderea. Group of oalicles from a West Indian speci¬ 
men. No. 1888. x2t£. Page 151. 

Figure 8.— S. ftiderea, var nitida Ver., nov. Group of oalicles from the type. 
No. 1028, from Colon, x 2*^. Page 152, 

Figure 4.— S. steUata Ver. Group of oalicles from one of the types, No. 1464,« 
from Brasil, x 2}£. Page 155. 

Figure 5.— 8. stellata, var. conferta Ver. , Group of calioles from one of the 
types, No. 1464a, from Brasil, x Page 155. 

Figure 6 .—Agaricia crassa Ver. Groups of oalicles from the type, No. 514, 
Am. Hus., from near Nassau, x 2. Page 145. 

Plate XXXI. 

Figures 1, la.—Plertastraa Ooodei Ver. Groups of oalicles from the Bermuda 
type. No. 6628. x 5. Page 106. 

Figure 2>~Cyphastrcm noduioaa Ver, Side view of the type. No, 542, Amer. 
Hus., and No. 0625, Yale Hus. From near Nassau, N. P. x Page 107. 

Figures 2a, 26,— 1 The same specimen. Groups of calioles, x 4. 

Figures 8, 8a,— Ptorite* polymorpha Link, Groups of calioles from a Bermuda 
specimen. x4. Page 158. 

Figures 4, 4a.— PoriU* a$trvoidt* Les. Groups of oalicles from a Bermuda 
specimen. x4. Page 160. 
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Figure 5.— Fortfe* Vemllii Rehb. Group of calieles from the type of Verrill, 
Nb. 4589. From the Abrolhos Reef a. x 4. Page 101. 

Figures 0, 6a.—fbWtes hixtnneri Rath. Groups of calieles from a Pernambuco 
specimen. No. 4552. x4. Page 162. 

Plate XXXII. 

Figure 1 .—Acropora muricata, var. surculo-palmata Ver. Top view of a West 
Indian specimen No. 0621, having a cluster of var. prolifera growing up 
from a frond of var. pa tin at a . Reduced to about Page 165. 

Figure 2 .—Oculina eartcosa Lcs. Branch of a Bermuda apecimen, showing 
prominent oorallites on one aide and low eircumvallate ones on the other 
aide at x, x, x. Natural size. Page 178. 

Figure 8.—The same. Part of a branch with more swollen oorallites. x }. 

Figure 4.—The same. Var. conigem Ver., nov. Part of the type. From Ber¬ 
muda No. 4495. x 13*}j■ Page 175. 

Figure 5.— O. Valcnciennesii f Part of a branch of a Bermuda specimen with 
low eircumvallate corallites No 1811. x 1 t,'. Page 176. 

Plate XXXlir. 

Figure 1 .—Ortricella aperta Ver. Group of calieles from the type. No. 1518, 
From the Abrolhos Reefs, x 2. Page 108. 

Figure la.—The same specimen. Vertical section. x2. 

Figure 2 .—Orbicella cavernosa, var. hirta Ver. Oaiicles of the type, No. 4517 
from Brazil, 1876. xl*^. Page 189. 

Figure 8 .—Mussa Hart tit , var. vonferia, growing out from a branch of var. tara m 
No. 4545. From Brazil. About natural size (1J). Page 128, 

Figure 4 .—-Mnsaa {SynipkylUa) Hraxilienst& Ver. Group of calieles from the 
type. No. 1467. About natural size. Page 193. 

Plate XXXIV. 

Figure t .—Meundrina Braxiltenni* (E. and H.) Vaughan. A mature specimen 
from Bahia. No. 4548. About natural size (fj). Page 190. 

Figure 2.— Aguricia crasm Ver., »p. nov. Side view of one of the types. From 
Nassau, N. P., No. 514, Amer. Mus. About natural size. Page 145. 

Plate XXXV. 

Figure 1.— M\imt annectens Ver,, sp. nov. Part of one of the types. From 
Bermuda, x 1J*£. Page 178. 

Figure 2.‘—The same specimen. Natural size. 

[Cuts in the text, Nos. 8, 8, 9, 10, 18 ; and 4, 5, 6 of Article II, were loaned by 

ihe publishers of Webster’s International Dictionary. The others are original. J 
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ADDENDA. 

Since this article was put in type I have corresponded with Dr. 
T. W. Vaughan, in regard to various debated cases in the nomen* 
clature of the West Indian Reef Corals, concerning which we did 
not agree, as stated above in Article III Sec also note, p 169 

He has recently authorized me to state that he now agrees with 
my determinations in the following cases : — 

Mcrandra versus Platygyra P. 00-08. 

He accepts the former name, as restricted by me (p. 00), instead 
of Platygyra , and also agrees with me as to the necessity of uniting 
to it Diploria, Manicina (auth.), and Cmlona (See p 67 ) 

Acropora versus Isopora . P 104, 208 

He accepts the name Acropora for this genus, as restricted (p. 164) 
instead of Tsopora He also agrees with me as to the restriction of 
Madrepora to the type of M oculata, = Amphihelia and Lopho- 
helia. See pp. 110-113 

Madracis versus Axohelia P. 109. 

He accepts the former, as having priority. 

OrbiceUa annularis versus O acropora . P. 94, 96. 

He agrees with me as to the propriety of using the former name. 

In lespect to the restriction of Meandrina to the type of M. mean - 
drites—Fectinia auth. we were already in accord (p. 00). Also in 
the use of Favites for Prionastrcea (p. 92); and in the union of all 
known West Indian forms of Acropora under the name mwicata 
(p. 106). On some other minor points we no longer differ. 

But he does not, at present, agree with me in the use of Mosandra 
cerebrum in place of AT. viridis t on the ground that he does not con¬ 
sider the description of Ellis and Solander sufficient for the identi¬ 
fication of the species. (See pp. 74, 77.) 

Nor does he agree with me aR to the use of Porltes polymorpha 
(p. 168), instead of P. porites or P clavaria, He believes that Ellis 
and Solander practically restricted porites to the type of clavaria. 
If their treatment of the specie* can be considered as such a restric¬ 
tion, then the name properly should hold for this species. But I 
have not hitherto considered that Eilis and Solander intended to 
separate the West Indian form from others, but that they merely 
described the form that they had from the West Indies as an 
example of the species. This point is a debatable one. 

Mr. Vaughan’s family name Farida? is equivalent to my Mcean- 
dridee (p. 66), and has priority. His use of the family name OrbiceU 
lidos also has priority over my identical use of it (p, 93). 



V # —Notbn on Corals of tub oknijs Acbopora (Madrepoka 
Lam.) with new Descriptions and Figures of Types, and 
of several New Species. 

By A. K. Vkrrill. 

Many changes in the nomenclature of this groat and difficult genus 
have recently been made, especially in the extensive descriptive 
catalogue by Brook. But in consequence of the new determinations 
of many of the species by him, and of his redescriptions of a number 
of the types of Khrenberg, Edw. and Haime, Quelch, and others, it 
has become very desirable to compare the types of Dana and other 
American writers with his new descriptions. 

It is certain that there' is still great confusion among writers on 
corals as to the character and limits of many of the species of this 
genus, arid especially as to the application of the names given by 
Lamarck, Ehrenberg, and other early writers to some of the species. 

Such Lamarckian names as laxa , abrotan aides, corymbosa , and 
others have each been applied to a dozen or more species, by as many 
different writers. 

This is due partly to the total lack of figures of many of the 
older types, and partly to the very short and imperfect descriptions. 
Brook has done great service by redescribing in detail many of these 
original types, in the museums of Berlin, Paris, and the British 
Museum. But if he could have figured them, his work would have 
been of much greater value. 

Now that photographs of corals can be so easily and cheaply 
reproduced, it is to be hoped that all the extant types will soon be 
illustrated. 

At this time, owing to the lack of funds for the purpose, I am 
able to give figures of only a few of the* types in our museum, but I 
hope that more work of this kind can be done at no distant time. 

In this article I have undertaken to redescribe only a few selected 
out of the whole number of Dana’s types that are in the Yale 
Museum,* selecting those in respect to which European writers have 
made the most mistakes, and those which Dana did not figure. I 

* The principal set of Dana’s types is in the U. S. Nat. Museum Those have 
been enumerated by Mr. R. Rath bun, Proc, U. S. Nat. Mus., x, 1887. But he 
did not redescribe them. 
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have also given additional descriptions of several of my own types, 
described in 1864-08, and on the type of A. tubigera (Horn, I860) 
I have added descriptions of several new species. 

A tiumbet of these types are here figured from enlarged photo¬ 
graphs, made by Mr. A. Ilyatt Verrill. 

Acropora Oken (re»tr ) Type, A munrata 
Madtepora (pats) Lain , Byst Amoi , p 871, 1801 ()»nn Linm, ed x) Lsm, 
Hist Anim » Vett, n, p 277, 1816 Dana, Zooph , p 485, 1846 Eklw. 
and Haime, Hist Corall , iii, p 182, 1860 (non Ehi ) 

Acropaa (pats) Oken, Lehr Naturg , p 86, 1815 (typo, 8d species^-.1 mun 
< ata). 

Madrtpora Biook (with ten tmbgeiwra), Oat Mad Brit Mas , i, p 22, 1898 
Isopara Vaughan, Fossil Corals Ouracoa, etc , p 68, 1901 Stony Corals Po» to 
Bioan Waters, Bull U S FihIi Oomrn tor 1900, u, p 812, 1901 * 

On pages i 10-113 and 164,1 have given reasons for displacing 
Madrcpora as the name of this genus, and for the substitution oi 
Acropora Oken. * 

In brief they are these: 

1st. No recognized species of this genus was included In Madrepot a 
by Linne, in his Syst. Nat., ed. x. 

2d. M. muricata (auth.), which originally included all the known 
species of Acropora y was put under Milkporu in the ed. x, 
though placed in Madrepora in ed. xii, as also by Pallas* 
Therefore it cannot properly be taken as the type of Madre- 
pom if the ed. x is to be used as the starting point of the 
binomial system 

3d. Lamarck, in 1801, gave only two sjieoies as examples of Madre- 
por<t y viz : Af. muricata and M. porites . The latter was 

made the type of the genus Porites by Link, in 1807, other¬ 
wise it might have been adopted for the type of Madrepom . 
4th* Oken, in 1815, proposed the genus Acropora , including three 
species, of which the third was A. muricata . This can be 
adopted as its true type, because the second had already 
been placed in Porites by Link, 1807; and the first was 
placed in Pooitlopora by JLamarok, in 1816. This leaves the 
name Acropora clearly available for the great genus of which 
A . muriedta is the type. 

The genus Acropora (rcstr.) is characterized by the presence of at 
least two forms of corallites. In all branched forms there is a sym- 

* Mr. Vaughan has recently authorized ms to state that ha now accepts the 
name Acropora for this genus, instead of leopora. Bee p. 206. 
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metrical and usually larger a\ial eorallitc at the end of each branch 
(sometimes more than one), which produces radial or lateral buds 
around its base. These buds mostly develop into a symmetrical, 
often one-sided or labiate radial corallites in which the zobids may 
have longer directive tentacles and wider directive septa. 

More or less of the radial corallites become larger and symmetri¬ 
cal and eventually may become the axial corallites of new branches 
or branclilets. 

Other radial corallites, without prominent lips, often occur on the 
larger branches, or on their under Hides, wholly immersed in the 
eamenchyma. 

Most, if not all, of the species when young form incrusting groups 
or plates. In this stage new corallites are formed around the margins 
from exothecal buds. Massive or unbranched species sometimes have 
scattered axial corallites, scarcely more prominent than the others. 

The porous cumenchyma is usually scanty in the smaller branches, 
but often becomes abundant in the basal mass and larger branches. 

The septa are usually 12, in two cycles, those of the second cycle 
being narrow and thin, and often rudimentary or entirely lacking. 
The directive septa arc usually wider than the others, and often 
unequal. Sometimes all the septa are nearly abortive. 

In several species a few larger or giant calicles occur, with 24 septa. 

The surface of the comenehyma varies much in character and often 
furnishes useful specific characters, but it is liable to vary on differ¬ 
ent parts of a single specimen, according to age and other conditions. 
It is commonly porous or pitted, and more or less thickly covered 
with minute rough or sharp spinulcs or granules. 

The walls of the corallites may he regularly eostulate, or else 
covered with granules, either in rows or densely grouped. These 
differences afford useful specific characters, hut are liable to vary. 

Brook (Cat. Mad., 1893) recognized 220 species. Probably many 
of these will be united when larger series can be compared. Prob¬ 
ably Brook has attached too much importance to variations in modes 
of growth. 

I have studied about 120 species, most of which seem valid, 
including those described by Dana, a number of the types of Edu. 
and Haimc, and many others from China, the East Indies, Ceylon, 
Red Sea, etc. But of many of these I have not seen good series. 

The types of most of Dans’* species collected by the U. S. Expl. 
Expod. are in the U. S. National Museum. The fiTst senes of the 
duplicates of that collection was early given to Professor Dana for 

Teaks. Conk. Acad., Vol. XI. 14 January, 1902. 
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the Museum of Yale University. These I found in the original 
packages, with Dana’s labels, when I took charge of them in 
1804. 

A second series of duplicates was selected from the collections in 
the National Museum (then in the Smithsonian Inst.) by me in 
1800, under the direction of Professor S. F. Baird, for the Museum 
of Comparative Zoology. 

The types of Dana’s species received from other sources are mostly 
in the Museum of Vale University. The most important of these 
came lrom Point Pedro, Ceylon, eolleeted in l*4a, by the Rev. 
George II. Apthorp, who was a missionary there, ls:>M I Hit. His 
letters relating to this valuable collection are still preserved In the 
museum.* Some of the specimens recorded by Dana as from “Singa¬ 
pore ” probably were from this collection, but others were correctly 
recorded as from Ceylon :—e. g. M. <jftwt n M. plunUtginea y Af. 
('Jttoresoeua. The locality-labels of some of the Ceylon specimens 
were lost before Dana studied them. 

The types of my own species, from the C. S. North Pacific Kxpl. 
t&xped., are in the Nat. Mus., but duplicates or fragments of most of 
them are also in the Museum of Yale University. Other species 
described by me in are in the Museum of Comparative 

Zoology and Yale Museum. The species studied by me from the 
Red Sea were mostly in the Ward collection, afterwards purchased 
by iho Field Columbian Museum of Chicago, but duplicates or frag¬ 
ments of many of them are also in the Yale Museum. 

All the West Indian forms seem to be mere growth-varieties of 
one polymorphic species. See A . wurieata and varieties, pp. 105- 
108. 

# The Rev. Cleorge H. Apthorp, of the American Ceylon Mission, was bom 
May 81st, 1798, at Quincy, Mass.; died at Oodoopitty, Ceylon, June 8th, 1844. 
He graduated at Yale College in 1829, and at Princeton Theol. Seminary in 
1882. Sailed for Ceylon July 1888, arriving there in Oct 1888. 

He was a very devout man and a devoted missionary, laboring, apparently, in 
a very barren and unpromising held, under many and great disadvantages. 

The collection of corals was made at Point Pedro, about? miles from Varany, 
where he was then stationed with his wife, who aided in obtaining aud bleaching 
the eorals, and also in making a collection of shells sent with them. 

In his letters of 1848, to Prof. Benj. Stillman, Sr., he mentions some of the 
difficulties encountered, both in obtaining and also in packing the corals, for 
no suitable packing materials could be had, except the cast-off garments of the 
girls in the mission school. His specimens arrived in good condition, however. 

He also states that no other corals had ever been sent sway from that looallty. 
Some of the species sent by him are still very rare in collections, as for example, 
PbciUopom grandU J). 
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Note* on the Distribution and Subdivisions of Acropora. 

The following list contain* most of the species that 1 have per¬ 
sonally studied, with their principal recorded localities. It is proba¬ 
ble that most of the Kast Indian speeieH have a very wide distribu¬ 
tion, though at present recorded from only a few localities, or per¬ 
haps from only one. Many species arc known to range from 
Singapore to Tahiti or the Fiji Is., or even to the Great Harrier 
Hoof, and to the Red Sea. Probably many others will be found to 
have as great a range, when more fully collected. 

This wide distribution, and even a greater one, is well known to 
occur, also, in the case of numerous mollusks, echinoderms, etc., 
characteristic of the In do-Pacific fauna. 

Hut it is probable that local variations, especially in growth-forms, 
will occur in the same coral when found in widely separated localities, 
as Is the case in other groups. Probably many of these growth - 
variations have been described as distinct species, but without a 
large series of specimens it is not possible to determine this, in most 
cases. The variations of A . muricata in the West Indies should 
serve as a caution against overestimating the importance of mere 
forms of growth in corals of this genus and others. 

Many mollusks and eehinodertns of the Kast Indian fauna range to 
Australia, Africa, and even to the Hawaiian Islands. But 1 have 
never seen an authentic specimen of Acropora from the Hawaiian 
Islands. Local collectors assert that the genus does not occur there. 
But great quantities of corals, etc., are brought from the Polynesian 
Islands to Honolulu by the missionary vessels and sold there as 
curiosities* 

Many corals, seen in collect ions, labelled as from the Hawaiian 
Islands, have been obtained in this way, but arc natives of the* 
Caroline Islands, Kbou Island, the Kingsmilla Islands, etc. This is 
especially the case with ornamental species, like Styla&ter tkyans V., 
Distichopora nitida, etc. 

Probably this waR the case with the several species of Acropora , 
recorded from the Hawaiian Islands by Brook. Their occurrence 
there certainly needs continuation, for in the large authentic col¬ 
lection* of corals that I have studied from those islands no Acropora 
has occurred. 

Specimens of corals are brought to Singapore from long distances 
by the natives, for sale, and thus may be recorded from there 
erroneously. 

Similarly, species of this genus have been recorded from St. 
Helena, the White Sea, etc., where they probably do not live. 
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Though aorae of the ten “subgenera” of Brook are useful divi¬ 
sions, for diagnostic purposes, others are not of any practical value, 
and often serve more to mislead than to help the student. This 
remark applies particularly to those based on slight differences in 
the mode of growth or branching, and on small variations in the size 
or prominence of the terminal or axial corallites. One part of a 
single specimen will often go in one such “subgenus,” while another 
part will go in another. 

The forms of the radial eorallites ; the texture of the cmnenchyma; 
and the presence or absence of distinct costa*, would give more con¬ 
stant characters for the differentiation of sections of the genus. 

For this reason much enlarged photographic figures of the ealieles 
and ocpnenchyma are of the greatest value in illustrating species of 
this genus. Drawings seldom give the complex texture satisfac¬ 
torily. Young specimens of all the profusely branched species appear 
totally unlike the mature forms, and are, therefore, apt to be errone¬ 
ously determined. 

List of Species of Acropora examined. 

I have arranged the species alphabetically, for greater convenience 
of reference. 

An asterisk prefixed, indicates that the species is in the Museum of 
Yale University. 

Authorities for names and localities are often much abbreviated: B.=Brook ; 
D.=Dana; E. and H.=Edw. and Haime; Kl.=Klunzinger; Q.^Quelch; R,=s 
Rehberg; St. = Studer; V.=Verrill. 

*Aeropora abrotanoides (Lam., non Dana, see polymorpha ). 
Brook, op, cit., p. 60, 1893. 

Singapore (B.); Polynesia; Tahiti (B.); Great Barrier Beef (B.). 

♦A. acermta (Dana). Brook, p. 147. See notes, below. 

Singapore (D., V.). 

♦A. aculeus (Dana). Brook, p. 104, 

Fiji (D.) ; Philippines f (Quelch). 

*A. acuminata (Ver.) Brook, p. 38. See notes, below. 

Kingsmills Is. (Ver.). 

*A. alliomorpha (Brook, p. 87). Singapore (B.). 

*A. amblyclados (Brook, p, 140). 

Singapore, Indian 0., and Australia (B.). 

*A. apprtssa (Ehr., P., not appersa, as in Edw. and H.) Brook, p. 
85. See notes, below. 

Singapore and Ceylon (D., V.). Loc. of type unknown. 
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*A. Arabioa (E. and H.) Brook, p. 66. 

Red Sea (K. and II.); Seychelles (B.). 
*A, arbuscula (IX) Brook, p. 40. See notes, below. 

Singapore (IX, V., B.); East Indies; Sulu Sea (B.); Great Barrier 
Reef (B.). 

*A. arcuata (Brook, p. 102, pi. xii). 

Samoa (Br.) ; Fiji ? (V.). 

*A. armata (Brook, p. 100; non M. spicifert* , Var., I).,pi. 3*1, figs. 
4, 4a, young). Brook, p. 100. See A. cythcrella and A. turbinate* 
in notes, below. 

Singapore; Tahiti (B.); Fiji V; Diego Garcia (B.). Perhaps 
not distinct from turbinata. 

A . aspera (IX) Brook, p. 02. 

Fiji (IX); Philippines (Q.); Great Barrier Reef (B.); New Hano* 
ver (IX). 

*A. afwimilis (Brook, p. 85, pi. xx, fig, A. = M. appre*$a I)., non 
Ehr., t. Brook). See notes, below. 

Singapore (I)., V.); Ceylon (V.); Amboina (Q.). 
**1. amt era (D.) Brook, p. 50. See notes, below. 

Singapore (B.); Philippines? (Q). 
*A. braehiata (D.) Brook, p. 421. 

E. Indies ; Sulu Sea (IX); Fiji, Sumatra, etc. (IX). 

A . cola maria (Brook, p. 154, pi. xxiii, A, B.). 

Rodriguez (IX, type). 

A. Brueyyemanni (Brook, p. 115, pi. xxiv, xxxv) = JU. lajra Brug., 
non Lam. 

Singapore (type, IX, V.); Torres St. and G. Barrier Reef (B.). 

*A . canaliculata (Klz.) Brook, p. 151. 

Red Sea (Kl.); (X Barrier Reef (IX). 
carduus (D.) Brook, p. 178. 

Fiji (Q.); New Britain (IX); Mauritius (B.); ? Australia (IX). 
*A. cerealitt (D.) Brook, p. 111. 

Sooloo Sea (D.); Singapore (IX); Amboina (B.); Ternate (B.); 
Samoa, Fiji, and Tongatabu (IX); Great Barrier Reef (B.); 
Mauritius and Seychelles (B.). 

A . olathrata (Brook, p. 49, pi. v, vi). 

Mauritius (B.). 

A. eoncinna (Brook, p. 105, pi. xvii). 

Mauritius, type, and Amirante Is. (IX). 

A. conferta (Q.) Brook, p. 108. 

Fiji (Q.); Tongatabu, Torres St., Amirante Is., and Great Barrier 
Reef (B.). 
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*A. confraga (Q.) Brook, p. 182. 

Fiji (Q,); Malacca (H.); Pclcw L (V.). 
*A . cottigera (D.) Brook, p. .34. 

Singapore (D., V.). 

*A. convexa (D.) Brook, p. 118. 

Singapore (D., V.); Cebu I. and Ceylon (V ); Tongatalm and G. 
Barrier Reef (B.). 

*A, corymbosa (Lam., non Dana) Brook, p. 97. See surctdoea. 
Indian O.; Red Sea (Kl., B.); Rodriguez (B.); Zanzibar *t (V.); 
China (B.); Tahiti (B.); Great Barrier Reef (B); Fiji (B.); 
Rameuvnrmn (B.); Tizard Bank (B.). 

A . cribripora (D.) Brook, p. 12:1. 

Fiji (D.); Tongatabu and Gr. Barrier Reef (B.), 
*Acropor<t cncullata Ver., sp. nov. See notes, below. 

Indo-Paoific (V.). 


ji. c uneat a (D.) Brook, p. 13*. 

Fiji (IX, Q., B.); Great Barrier Reef (B.). 
*A . cuspidata (D.) Brook, p. 124. 


Tahiti (D.); Pouapf* (B.). 

*A . cyclopea (D.; notejyc/opfm^asinE. and II.) Brook, para, p. U. 

Wakes I., Pacific O. (D., V.). Not West Indian, as in Brook. 
*A cythcrea (I).) Brook, p. 09. 

Tahiti (D., V.); Singapore (D., B.); Solomon Is. (B.); Ceylon 
(B.); Mauritius (B.); Red Sea (Kl , B.); Diego Garcia (B.). 

* Acropora cythercUa Ver., sp. nov. (szM. tpicifera IX, var ). 
Sec notes, below. 


Tahiti (D.). 

* A. Dana' (E. and IT., Ver.,=:^Y. deform is IX, non Mich.) Brook, 


p. 57. 

Tahiti (IX). 

*A diffusa (Ver.) Brook, p. 80. See notes, below. 

Kingsmills Is. (V.); Banda (Q., B.); K. Indies (R.). 
*A . digit if era (I).) Brook, p. 75. See notes, l>elow. 

E. Indies (D., V.); Madagascar (B.); Gr. Barrier Reef (B.). 
*A. dissimitie Ver. sp. nov. (ssjtf. cchidncva D., non Ehr.), See 
notes below. 

E. Indies and Sulu Sea (D.), 

*A. divaricata (D.) Brook, p. 04. 

Fiji (D.); Seychelles (B.); (Jr. Barrier Roef (B f ); Amirante Is. 

(B.). 

*A. echinata (D.) Brook, p. 184. 

Fiji (D.); Stilu Sea (B.); Liu Kiu Is. (B ); Samoa (B.); Australia 
(B.); ? Hawaii (B.), probably imported. 
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*.4. ejjtoresecns (D.) Brook, p. 35. 

Ceylon (D., V.,typo in Yale Mum,); Fiji (D.); Singapore (B.). 
*A. effnsu (D.) Brook, p. 70 (non Quelch, t. Brook). See note#, 
below. 

Ceylon (P., V., type in Yale Mus.); Great Barrier Reef (B.). 
*A . Ehrenbergii (Kami W.^zscundena (Kl., t. Brook) Brook, p. 4 8. 
See note*, below. 

Red Sea (E. and li., B., V.); Persian Gulf (B.); Indian (). (B.). 
*A. crythrwu (Kir..) Brook, p. 157. 

Red Sea (Kl.); Mauritius and Maidive Is. (B.); Great Barrier 
Reef (B.). 

A. e*riyna (I>.) Brook, p. 125. 

Fiji (1).); New Hebrides and Solomon Is. (B.). 

A* tjrili* (Brook, p. 172, pi. x, (\ D). 

G. Barrier Reef (B., type); China Sea and Arafura Sea (B.). 
*A. jforidu (D.) Brook, p. 53. 

Fiji (1).); Tongatabu, Malacca, and Louisade Ts. (B.). 
*A. forntosu (I).) Brook, p. 43. 

Fiji (P.); K. Indies (V.); Sumatra, Torres St., Sulu Sea, New 
Ireland (B.). 

*A. Eorskalii (Khr., Klz.) Brook, p. 70. 

Red Sea (Khr., K., V.); Persian Gulf (B.). 

*Acropot'tt fraUntn Yer., s]>. jioa. ( = M. pluntugiueu, purs, Br.). 
See notes, below. 


Tahiti (I).). 

*A . gennnifcru (Brook, p. 142, pi. xxi), near A. fruticosu Br. 

Fiji, Torres St., Arafura Sea, and G. Barrier Reel, type, (B.). 
*.4. gl obi ceps (D.) Brook, p. 152. 

Tahiti (I).). 


M. gracilis (I).) Brook, p. 32. 

Sulu Sea (!>.); Fiji, Amboina, and Ceylon (B ). 
A . grnndis (Brook, p. 42, pi. i, f. A, B). 

G. Barrier Reef (B.). 


"*-4. gravida (P.) Brook, p. 50. 

Singapore (P., V.); Fiji and G. Barrier Reef (B.). 

A . flat wet (E. and H.) Brook, p. 77 (non arbnscnlrt Vcr.). 

Red Sea (E. and H., B., V.); Ceylon, Mauritius, Maldives, Singa¬ 
pore, amt Fiji (H.). 

*A. hebes (P.) Brook, p. 128. 

Fiji (P., V., B.); Malacca, Torres St., and G. Barrier Reef (B.). 
A . JSetnpricbii (Khr., Kl.) Brook, p. 173. 

Red Sea (Khr., K., V., B); Ceylon, Solomon la., and G. Barrier 
Beef (B.). 
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*4. horrida (D.) Brook, p, 188. 

Fiji (D., V.); ? Arafura Sea (B.). 

^4. hunt ilia (D.) Brook, p. 145. 

Fiji (D., B.); G. Barrier Reef (B.). 
*A. hyacinthm (D.) Brook, p. 107. 

Fiji (D., V., B.'); Tizard Bank and (4. Barrier Reef (B.). 

A . hydra (Brook, p. 181,=: J/. fongieyathus Ort., non E, and H., 
t. Brook). 

Singapore (V.). 

*A . hnplicata (D.) Brook, p. 172. 

Fiji (D.). 

*A. indurata Ver., sp. nov. See notes, below 

Australia (V.). 

A. (Isopora) labrosa (D., Stud.). See A . pa! if era. 

Sulu Sea (I).). 

*A. lara (Lam., non Ehr.) Brook, p. 40, from type 
Seychelles, Rodriguez, Macclesfield Bank, and G. Barrier Reef (B.). 
*A. longivyathus (E. and H., non Ort.; non prolixaV.) Brook, p. 
187, from type. 

New Guinea (B.); Palau I (V.). 
*A. Luzonica Ver., sp. nov. See notes, below. 

Luzon, near Manilla (V.), type in Yale Mus. 
*A. microphthahna (Ver.) Brook, pars, p. 1(58. See A . parristella 
V., and notes, below. 

Loo Ohoo Is. (V.), type in Yale Mus. 
*A. miHepora (Ehr., D., non I)., t. Brook). Brook, p. 11(1. See 
notes below. 

Singapore (D., V., B.); Ceylon (I)., V., B.); Gr. Barrier Reef (B.). 
*A. muricata (L.), Oken. Brook, pp. 28-.10. See pp. 1(50-1(59. 
♦Var. oernieorni* (Lam.). 

♦Var. prolifera (Lam.). 

♦Va r. ftibello-prolifera (Ver., p. I(57). 

palmato-proUfera (Ver., p. 107). 

♦Var, sureulo'palmata (Ver., p. 167). 

♦Var. cornuta (D. and M.), 

♦Var. Jtabellum (Lam.). 

♦Var. pcdmata (Lam.), 

♦Va r. perampia (Horn) V., p, 168,qsilf. alcee auth., ? non Dana. 
♦Var. itfundibulum (Ver., p, 168). 

Var. oolumnaris (Ver., p. 168). 

♦Var* cUvosa (V.^cyclopea Br., non Dana). 

Florida and the West Indies, to Colon and Gumana. 
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M. nasatu (D.) Brook, p. 70. See notes, below. 

Tahiti (IX, V., B.); Fiji (B.). 
*Acropora negleeta Ver., sp. nov. See notes, below. 

Fiji (Dana). 

*A . nohilis (IX) Brook, p. i:i:> See notes, below. 

Singapore (D., V.); Ceylon (V.); Java (B.). 
*Var. secunda (1)., Yei. from type). V Brook (pars) p. oo. 

Singapore (D., V.); Ceylon (B.). 
A . ocellata (Klz.) Brook, p. 148. 

Rod Sea (KL, V.); Ceylon (B.). 
*A. pachyeyatfnis Ver., sp. nov. See notes, below. 

Locality unknown, Indo-Paeifie (V.). 


A . Pacifica (Brook, p. w). 

Samoa I. (type), and Tizard Bank (B.). 
*Acropora panirnlata V r er., sp. nov. See notes, below. 

Fiji or Tahiti (V). 

A . parristelltr (Ver. 1804 = . y A/. niicrophthalma B, non Ver.), 
Brook, p. 197. See notes, below*. 

Singapore (V.). 

*A . paxiltigera (D., non Q.) Brook, (purs) p. 74. 

Tahiti (D., V., B.); Fiji and Mergui Arch (B.) 

A . Pharaonis (E. and H ) Brook, p. Mz^microryaUtus Kl. 

Red Sea (E. and II., B., Kl., V.); Indian <). and Keeling I. (B.). 
A. plunUtgintn (Lam., non IX, t. Biook) Brook, p. K>o. 

Tahiti; Samoa, r rongatabu, and Ceylon (B.). 

A. jyocUlifera (Lam., D.) Brook, p. 01, desor. from Lam., type. 
Tougatabu (Lam., B.); Tahiti (Q., B ); Fiji (B ); New r Hebrides, 
and G. Barrier Reef (B ). 

*A. polymorpha (Brook), j>. J09-= JX abrotanoides I)., non Lam ). 
See notes, below*. 

Fiji ? (F>-); Malacca (B.). 

+A, ftrolixu (Ver. non = longieyathus, ns m Biook, p. 187. See 
notes, l>elow T , and figure. 

Ousima (V.). 

*A. prostrata (I)., non Q.) Brook, p. 119. 

Sulu Sea (D.); ¥ Fiji (IX, B,); VG. Barrier Reef (B.). 
*A. pumila (Ver.) Brook, p. 100. See notes, below, and figure. 

Bonin Is (V.). 

A, (Isopora) paUfera (Lam., Brook from type, non D.) Brook, p. 
181 mM, labrosft IX, t. Brook. 

Sulu Sea (D., B.); China Sea, Solomon Is., Diego Garcia, New* 
Guinea, Tizard Bank, Queensland, and G. Barrier Reef (B.). 



A . JK VerriU—Corah of the Genus Acropora . 


SJ18 


*A. pyramidalis (Klz.) Brook, p. 150. 

Red Sea (KL, V., B.); Mauritius, Mergui Arch., Pelew Is., Caro 
line Is., China Sea, and G. Barrier Reef (B.). 

*A. ramiculosa (D,, non Q., nee Ortvn.). 

Fiji (IX). 


*A . retusa (1>.) Brook, p. 77 


Fiji (IX, B.); Tahiti (B.). 


A. robusta (TX) Brook, p. 4*2. 

Fiji (IX, B.). 

A . rosacea (Esp., Stud., Q.) Brook, p. Hi. See dibSttniHs, and 
notes, below. 

Tern ate and Samboangan (Q., B.). 
*J. rosaria (D.) Brook, p. 170. 

Fiji (IX); Tahiti; Samoa, Louisade Arch , Caroline Is., Tonga- 
tabu, and G. Barrier Reef (B.). 

*^1. tiamoensis (Brook, p. 1 til). 

Samoa (B., V.). 

*A. scandens (var. of Ehrmberyih t. Brook, p. 40). See notes, 
below. 


Red Sea (Kl., V.). 

*.l. swale (Stud., non Q.) Brook, pars , p. 87, = ^/. plantaginea 
pars , D , non Lam. See notes, below. 

Ceylon (IX, V.); Singapore ? (B.); ?China and Tizard Bank (B,). 
*A. seouloides Ver., »p. nov. See notes, below. 

Singapore (1)., V.). 

*A. seeunda (IX, non Brook). See under A . nobilis % var., and 
notes, btdow. 


Singapore (IX, V.). 

*-l. (Isopora) securis (D., non Q., t. B.) Brook, p. BW. 

E. Indies? (D.); Solomon Is. and Amirante Is. (B.). 
*A. seriata (Ehr., IX) Brook, p. \ ii)zspallida and pyramid (die 
(pars) Klz., t. Brook. 

Red Sea (Ehr., Kl., B.); Mauritius, Mergui Arch., Ceylon, and G. 
Barrier Reef (B.). 

*A. Solanderi (l)ef.). 

Tertiary of France. 

A . spectabilis Brook, op. cit., p. 141, pi. xviii, fig. B. 

Locality of type unknown (B.). 
*A. spicifcra (D.) Brook, p, 9 Vszmlcroclados, pars , Ehr., Stud. 
Singapore (D., V., B.); Fiji (D., B.); Tahiti (IX, V.); Ceylon (D., 
V., B.); Tizard Bank, China Sea, Gulf of Aden, Mergui Arch., 
Tongatabu, New Ireland, New Guinea, New Caledonia, and 
Solomon Is. (B.). 
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m A. squamosa (Brook, p. 120, pi. xx, fig. B.). See notes, below. 

Singapore (B., V.); G. Barrier Reef (B., type). 
A. squarrosa (Ehr.) Brook, p. 05. 

lied Sea (E., KL, B., V r .); Pelew I., Ponape, Tahiti, and Austra¬ 
lia (B.). 

*A> stellalata Ver,, sp. nov. See notes, below. 

• Zanzibar (V.). 

*A. striata (Ver.) Brook, p. 17 h. See notes, below. 

Ousinia? (V.). 

•A. subuluta (I).). 

Singapore (D., V., B.); New Guinea (B). 
*A . subtilis (Klz.) Brook, p. us. 

Red Sea (KL, V., B.); Solomon Is. (B.). 
*A. suroulosa (D.) Brook, p. 104. See notes, below. 

Fiji (D., B.); Singapore (!>., V., B.); Mergui Arch., and (4. 
Barrier Reef (B.). 

*J/] symmetrica (Brook, p. 94, pi. xv). See notes, below. 

Mauritius (B., type); Zanzibar IV.). 
*A. tenuis (D.) Brook, p. s:i. 

Locality of type unknown (I).); Samboangan and (4. Barrier 
Reef (B.). 

A. teres (Ver.) Brook, p. 19s. 

Ousima (V ). 

*A. tortwmi (I).) Brook, p. 71. 

Fiji (I).); Caroline Ik. (B.). 

*A. tubigcra (Horn, non Queleli, n<c Brook, p. 79). Motes, 
below. 

Singapore (V.). Type examined. 
*A. tabicinaria (1)) Brook, p. 140. 

Fiji (D.); Tahiti (V.). 

*A> tuba t os a (Ehr.) Brook, p. 175. 

Red Sea (Ehr., Klz.); New Guinea, Carolina Is., and Malacca 

(«.)• 

*A. turbinata Var.? See .4. surcalosa , and notes, below. 

Tahiti (I)., type in Yale Mus.). 
*A. tumida (Ver.) Brook, p. lrt.'L See notes, below. 

Hong Kong (V.); China (B ). 

-4. turgida (Ver.) Brook, p. 198, 

Loo Ohoo Is. (V.). 

*Acropora urceolifera Ver., ap. nov. (s=J/. corymbosa 1)., non 
Lam.). 


E. Indies (D.). 
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A. valida (D.) Brook, p. 168. 

Fiji (I)., B ); Tongatabu, Torres 8t., Mergui Arch., and Singa* 
pore (B.). 

*A. variabilis (Klx.) Brook, p. \0\ ^coalesce ns Ort., t. Br. 

Red 8ea (Kl., V.); Ceylon, Macclesfield Bank, Samoa, Tongatabu, 
and G. Barrier Reef (B.). 

*A. viryata (D.) Brook, p. 40. 

Fiji (IX, B.); Tahiti (B.); New Hanover, Amhoina, and Tonga* 
tabu (B.). 

*A. Wardii Yer., sp. nov. See notes, below. 

Indo-Pacific (V.). 

The localities of numerous specimens of species included in the 
above list, that I have studied, w T ere doubtful or unknown, many of 
the specimens having been bought from dealers. In such cases I 
have omitted the doubtful localities, adding only those that seemed 
to be authentic. 

Probably many of the localities given by others, and quoted here, 
are not altogether reliable, for the same reasons. 

Another source of error lies in the various modes of cleaning and 
bleaching the.specimens. Chemicals are sometimes used that injure 
the delicate parts. Loug exposure to the weather, as in bleaching 
them, always destroys or changes the delicate septa, margins of the 
ealicles, and especially the fine spinules of the surface. 

Acropora acervata (Dana) Yer. Se* p. 212. 

Madrepora acei'inata Dana, Zooph., p. 460, pi. xxxiv, fig 4, 1846. Brook, 
Cat. Madreporarian Corals British Mns , i, p. 147, 1893. 

fMadrepam ambtyclado$ Brook, op. cit., p. 140. 

Plate XXXVI. Figure 17. Plat* XXXVI B. Fioua* 8. 

Brook assumed, without due evidence, that my (1864) determina* 
tion of Dana’s species was incorrect and that I had a distinct species 
in view. However, I had Dana’s types in my hands for comparison, 
and still have some branches that he specially described, for the 
details. 

Brook merely quotes Dana’s description and records no additional 
specimens. This indicates that he had not identified the species, 
although it is a common one at Singapore. Doubtless he has it 
under some other name or names in his catalogue. 
v Brook was, however, probably correct in stating that Dana’s 
species is not the same as ilf. plmtaginea Lam., as described by him 
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from a specimen supposed to be one of Lamarck's types. But it was 
probably included under that heterogeneous species by Lamarck and 
by Edw. and Haiine. 

This species forms broad convex clumps of rather stout, upright, 
more or less divided, obtuse branches, with a large, swollen axial 
corallite. The clumps arise from a broad, short basal mass ; the 
outer and under ones are curved anti spread out nearly horizontally 
m the larger specimens, and they often become flattened, it regular, 
and more or less coalesccnt, but they may be much coalescent on one 
side of a clump and entirely free on the other. In young specimens 
the outer branches are less spreading, or more upright, and do not 
coalesce. The central branches of the upper side are mostly 00 to 
70 mm long, often forked at the base, and may give off two or more 
small divergent, ascending branches from the middle portion, or dis- 
tally. The calioles of the horizontal branches ami bases of the 
upright ones are mostly immersed, but rather large and conspicuous, 
with a very distinct star of six primary septa, the directives larger. 
Our largest specimen (No. 0118, from Singapore) is a foot in diame¬ 
ter (300™"'), and half as high. I have seen others considerably 
larger, from Singapore. 

The axial corallites are large (4 m,n ), very short, obtuse, with very 
thick, openly porous walls, and a rather small ealiele (l mui ), which 
has a distinct star of 12 septa, the directives wider. The lateral 
calioles are various in size and form. The larger ones are large and 
thick, tubular, strongly ascending, but not much appressed, with the 
distal margin obliquely truncate, so that the margin of the ealiele is 
very oblique. 

The outer side of these calicies is much thickened and rounded at 
the outer lip, so that the corallites often appear slightlj scaphoid ; 
m some cases they are somewhat appressed, but usually the inner lip 
is fairly well developed, though much shorter and thinner than the 
outer. The star is very distinct, usually with 12 septa; the six 
primaries are wide, the directives broader ; those of the second cycle 
are very narrow and thin, often absent. The exterior wall of these 
corallites is porous and densely echinulatc-eostato, the small spinules 
being arranged in costal lines. 

Among the larger corallites are many others that are equally wide, 
but mucb shorter, more divergent, the calicies opening more out¬ 
ward, but with a similar thick outer lip and star. Lower down 
many are verruciform and a few small ones are immersed. 

The coenonchyma of the branches is firm, but somewhat porous, 
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and covered with sharp or blunt rough gpinules, which are not very 
tine nor very closely arranged ; in some places it becomes reticulate* 
porous. 

Singapore (I),; V., type) Several perfect specimens are in the 
Museum of Yale University (coll Capt. Putnam and others) from 
Singapore. I have studied others, from the* same sources, in the 
Mus of Comp. Zoology; the Peabody Inst , Salem, Mass.; the Field 
Columbian Museum, etc. Nos. 1777, 0118, \ ale Mus 

In mode of growth and general appearance this species resembles 
-I. Studeri (Bi.); .1. di*'<rsa (Hr.), A. bullata (Br.); and A . fruti- 
coea (Hr.), but in the details ol the eorallites it does not appear to 
agree very well with either of these. 

Acropora appresaa (Eln ') Dana Seep 212 

Madrepout appuma Dana. Zooph , p 457, pi xxxi, tig 8, pi xxxi\,fig 5, 
(* non Elu , t Brook) 

Mad repora axHtmtlt* Brook, op cit , p. 85, pi xx, fig A 

Madiepora nUtomorphu Brook, op cit , p 87 

f Mmirepora apptrsm Ehi , redescribeil by Brook from type, op dt , p 87. 

Pi ,ate XXXVI D Figure 4 Fixate XXXVJ E Fig trf 4 

Fragments of the type of Dana are in the Yale Museum. No. 
2020 Also numerous excellent specimens, of various ages, from 
Singapoie, which agiee perfectly with the type. Nos. 1, 3, 5, 0, 8, 
li, 1371, 1383, 5541. 

When young (up to 100 to J50 inm broad), this species does not 
have the blanches of the under side eoalescent, or else.they are only 
slightly so. In this stage of growth the branches form a rounded 
convex clump of much divided branches, arising from a stout basal 
mass, the outer ones spreading and proliferous. Small branehlets 
aro also given off on the under side and soon begin to be appressed 
and flattened, losing their prominent calicles. Gradually, as they 
become more flattened and crowded, they begin to coalesce, openly 
at first, but eventually, in large specimens, they may form a nearly 
continuous plate, with few irregular openings through it, toward the 
margins, as described by Dana. 

The immersed calicles of the under side are few, scattered, small 
(0.5 rom ), but distinctly stellate, usually with 12 septa, the seeondaries 
narrow. 

The fragments from Dana’s types apparently oame from two speci¬ 
mens. They have the following characters: 

The axial eorallites are small (1,5 to 2 mm ), and about l-2.5 mm 
exserfc; walls not swollen, calicle with 12 septa. The radial coral* 
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lites are mostly strongly appressed and imbricated, seldom arranged 
serially, but rather in quincunx. The more distal ones are some¬ 
what spreading, mostly compressed, tubo-nariform, the larger one" 
4 . 5 mm long, 1.5 u,m broad, with the aperture very oblique and ellipti¬ 
cal; the inner lip may be wanting, or short and thin; the outer lip 
is elongated, a little thickened, either obtusely rounded or narrowed, 
usually a little incurved, both laterally and distally. The radial 
corallites, a little lower down, gradually become more* appressed, 
with the outer lip narrower and more pointed, and the inner lip 
abortive. The wall of the distal corallites is strongly grooved and 
costulatc, with sharp-edged and finelyechinulate costuhe; those lower 
down have less prominent costulit*, and larger, rough or sharp gran¬ 
ules in series ; the lower lip is perforate between the eostula* 
Tow r ard the base of the hranchlcts the corallites become much 
shorter, closely apprcssdd, but still tubular, with nearly round calicles. 
On the larger basal branches there are many immersed calicles, with 
a very distinct 12 -rayed star, and many others with a slightly raised 
border. These calicles are very distinctly stellate with six wide and 
six narrow’ septa, and are 0 . 7 “> to in diameter. 

All the radial calicles have six strong primary septa, the directives 
wider, and six narrow secondary ones. 

The cmnenchyma is firm, but porous, and roughly echinulate, 
with rather large, sharp granules, often in series. 

The specimens from Singapore agree well with the tv pcs in the 
size and form of the branches and corallites, but the walls of the 
eorallitos often lack the eostuhe and arc* densely covered with fine 
sharp granules, which may bo in scries ; but in most cases the distal 
and less appressed corallites arc more or less costulate, oven when 
those below' are evenly echinulate. I 11 some of these specimens the 
outer lip of the larger radial corallites is thicker and more convex, 
so that the form is slightly scaphoid. 

But in the large series of specimens examined, there are all inter¬ 
mediate states and many other variations. 

Hence I am led to doubt the distinctness of A. apfyrensa (Ehr.); 
An (mimilh (Br.); and J. olliomorphtt (Brook), all of which are cer¬ 
tainly much alike. 

Brook, himself, refers Dana’s apjtre&sa to his aseimila f, but the 
general figure of tho latter (from a photograph) show's some differ¬ 
ences. The most notable is the very evideut arrangement of tho 
corallites in vertical series, which I have not observed to any marked 
extent in the Singapore specimens. The type photographed by him 
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is from Macclesfield Bank. To me it seems much like M, alliomor- 
pha Brook. 

The true appressa Ehr. has been redescribed by Brook from the 
type in the Berlin Museum, It has not been figured. It seems to 
agree pretty closely with Dana’s species in most respects, but has 
larger axial and radial corallites than I have observed in the latter. 
According to Brook the larger radial ones are up to 8 mm long and 
2 »m thick; the axial 2-2.5 mro in diameter. lean find no other marked 
difference, and possibly this is not beyond the limits of variation in 
this species, for many others are known to vary more than this in 
the size of the corallites. The upright branches are shorter than in 
Dana’s type (one inch long, t. Ehr.; t. Brook). 

Brook also states that the wall is “dense and echinulate, not 
striate.” I have shown above that this character is variable in 
Dana’s form. According to Brook the radial corallites are mostly 
“hooked labellate, with a thick, blunt, and frequently incurved 
apex.” The larger size of the axial corallites (t. Ehr.) formerly led 
me to suppose that it might be identical with A/, acervata Dana, but 
the measurements given by Brook would seem to contradict this, 
unless the type be undeveloped in this resj>ect; but Ehrenbcrg states 
that it is nine inches in diameter. 

The distinctions between assimtlis and allimnarpha seem to me 
very slight and at most only varietal. See also A. dissimilis , below. 

Acropora arbuscula (Dana) Ver. See p. 218. 

Madreporn arbuneula Dana, Zodph., p. 474, pi. xl, fig. 2, 1846. Brook, op. 
cit., p. 40. 

f M. lava Lain., Brook, p. 46. 

This species, in a large series from Singapore, shows much varia¬ 
tion. There are two branches of Dana’s type from the Sulu Sea, in 
the Yale Museum (Nos. 2005, 4165) besides a good series from 
Singapore. 

The type differs a little from most of the latter in having the 
radial corallites rather shorter and more squarrose, with the walls 
more porous and more distinctly costulate. But these characters 
vary in this species. 

In the type the radial corallites of the upper side of the branch are 
rather crowded, subequal, short (about 2-3 mm long and 2 mm broad), 
tubular, with lower wall a little thicker, obliquely truncate, and with 
the aperture terminal and a little oblique, owing to the thinner and 
shorter inner lip. The outer lip is distinctly thickened, rounded, but 
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not incurved The wall is covered with elevated thin eostulie, which 
become echinulate lower down, and on the degenerate corallites of 
the lower side of the branch. 

The oienenchyma is porous-reticulate, or vermioulate-pitted, and 
sparingly granulated. 

The Singapore specimens are variously arboreseently branched, 
with rather few divisions, most of the branches not over 16-20 ,,,m 
thick. The corallites are often few and degenerate on the under 
side, but generally they are crowded and rather long on the upper 
side. 

The radial corallites stand at various angles, even on different 
branches ol one specimen. Most commonly they are ascending and 
stand at 45° to 00°, but they may stand at W)°. They aie com¬ 
monly nearly terete, tubular, a little tapered, truncates with the 
aperture terminal and often only slightly or not at all oblique, but 
in other eases decidedly oblique, as in the type. The larger ones are 
often 4-5 Iom in length and 2.3 mm wide at base. Between these there 
are usually many short, verruciform, or subconic corallites. 

All the calicles are very distinctly stellate, usually with 12 septa, 
the primaries well developed, with wider directives ; the secondaries 
thin and narrow. The outer wall is generally distinctly thickened, 
and, the outer lip a little prominent and rounded, but not incurved. 
Externally the wall of most of the calicles is densely covered with 
minute granulations, generally in longitudinal lines, but sometimes 
uniformly arranged, giving the surface a smoothish appearance. On 
the younger calicles distinct costuhe are often present, but they are 
seldom so distinct as in the type. 

The ocsnencKyma is also generally very finely and closely echinulo- 
granulate, like the corallites, but in many parts it becomes pitted, 
as in the type. 

Some specimens occur in which the corallites of the larger branches 
and proximal parts of the smaller ones are short-conical or verruci¬ 
form, with crowded, swollen bases, unequal in size, and in contact, 
with small, terminal, stellate calicles, o,5 mm in diameter. But on the 
distal parts of the branches corallites of the ordinary form occur. 

This variety has the cumenchyma and corallites densely eeliinulo- 
granulate. It seems to grade into the ordinary varieties, though the 
email size of the calicles is a striking character. 

At first sight the Singapore variety looks like a distinct speoies, 
owing to the fine, dense granulation of the surface, and the longer 
and more tapered corallites. But some of the specimens have 

Trans. Conn. Acad., Vol. XL 15 January, 1908. 
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branches showing almost exactly the structure of the type, though 
other branches may be as usual. Therefore I conclude that the 
difference is at most only a local variation. 

M. tnxa Lam., as described from the type by Brook, seems to 
differ very little from the Singapore variety of this species, and it 
may, perhaps, be identical. It has not been figured. 

Acropora auatera (D.) V>r. See p. 218. 

Madrepora ai ustera Dana, Zooph,, p. 478. Brook, p. 56 

Plat* XXXVI Fiocrb 10 Piratic XXXVI B. Fiovrk 1. 

Branches of Dana’s type are in the Yale Museum. These show 
that the axial eorallites have thick reticulate walls and 12 wide, thin 
septa, the 6 primaries nearly meeting. No. 4190r. 

The radial eorallites also have 12 septa, the secondaries narrow. 
The walls of the larger eorallites are very porous and postulate, 
but the costulic are thin and spinulose, and more or less interrupted 
by the larger pores between them; toward the margin, the walls are 
often reticulate or fenestrate, owing to the large pores. But the 
smaller radial eorallites often have the walls strongly and roughly 
echinulate, without costulsp. 

The surfaw of the coenenchyma is openly porous or reticulate, 
and very scabrous, with coarse and irregular spin ales. 

I have seen no specimens, except Dana’s type. Brook, apparently, 
had no specimens of it, unless he put them under some other species, 
as is not improbable. He refers to it, doubtfully, some worn frag¬ 
ments only. 

Acropora dissimilis Ver., sp. nov. 

Madrepora echidnuta Dana, Zoflph., p. 458, pi. xxxi, fig. 9, pi. xxxv, fig. 8, 
1846, non Lam., Ehr , Stud. 

Madrepora rosacea Studer (para). Brook, op. clt., p. 84, (non M. ro$ea f as 
on pL xv, nec rosace a Esper, p. 115). 

Plat* XXXVI. Fiona* 9. Plat* XXXVI A. Fioubb 9. 
Studer was undoubtedly correct in stating that the A. echidneea 
(Lam., and of Ehr.) was a very distinct species from Dana’s, but he 
was wrong in uniting the latter with Esper’s M. rosacea , which has 
very exsert radial eorallites. 

, Dana’s species is closely allied to cereaiis , appressa, and assimiUs . 

It has unequal, tubular, loosely arranged, distal radial eorallites; 
tbe longer ones but little appressed, and with oblique margins; the 
calioles open inward and upward. 
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It has slender, acute, elongated, proliferous branches, with rather 
small axial corallites, about ‘3 mm in diameter and 1 or 2 mm exsert, with 
porous walls and a small, J 2-rayed calicle. 

The radial corallites are loosely, irregularly arranged, and very 
unequal in length. On the distal 25-40 mm there are many, longer, 
ascending, tubular corallites, somewhat incurved, not appressed, with 
the aperture oblique. The larger of these, which are free distally 
and bear one to several small basal buds, may bo 6 to 8 ,nm long and 
1.75—2 mm in diameter; some of them give rise to small ascending 
proliferous branches. 

Between these are other tubular and tubo-nariform radial calicles 
that are about as largo, but not so long, attached for nearly the 
whole length, but not appressed, or only slightly so, with the aper¬ 
ture oblique, round or slightly elliptical, and directed upward, and 
without a free inner lip. Part of these are somewhat compressed, 
with the outer wall thickened and convex ; others are nearly round 
and straight, but all have the outer lip thickened, prominent, obtuse, 
sometimes slightly incurved, sometimes straight. 

The corallites are about a-5 mm long and 1.75 mm in diameter. 
Others mixed with these are one-half shorter, with the aperture 
less oblique. The wall of the distal corallites is echino-costulate ; 
that of the more proximal ones is densely echino-granulate, usually 
with the granules in series. 

On the proximal half of the branches many of the corallites are 
immersed or have only short appressed lips ; on the larger branches 
they are nearly all immersed, with small stellate calicles. 

The radial calicles all have about 12 narrow, unequal septa, the 
directives a little wider. The comencbyraa is uneven, pitted, and 
roughly granulated. 

This species is related to M. aUiomorpha and M\ assimilis Brook, 
as M. appressa Dana, but seems to be distinguishable on account of 
its much longer and very unequal radial corallites, which are not 
so much appressed. 

In the length of the radial corallites it is more like the typical 
appressa of Ehr., but that is said to have the corallites strongly 
appressed and not striate, 

As it cannot properly be referred to A . rosacea (Esper), I propose 
to give it, for the present at least, a new name (A . dissimilis ). 
Future comparisons with the types may lead to the union of this 
and several of the allied forms. The union of this and appressa 
(Dana) was suggested by me in 1804, but at present the tendency 
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seems to be to separate the allied forms of this group, rather than U> 
nmtc them. Still I think it not unlikely that a larger series of 
specimens would compel us to unite them in one species. 

Aoropora diffusa Ver Seep 2J4 

Madrepam diffusa Vemll Bull Mus Comp Zool . 1 , p 41, 1864 Qnekh. 
op eit, p 161 Brook, op cit , p 80 

Plats* XXXVI 0 Figure 2 Pi ate XXXVI P Figure 16 
The larger radial eorallites tu this species are prominent, com¬ 
pressed, naiiform, standing at about 45° to 00°, not at all appiesscd. 
The outer lip is thickened, a little incurved and considerably longet 
than the thin innei lip The free pait of the inner wall is short 
but evident, thin The aperture is oblique and elliptical. Six 
very narrow primaly septa are visible ; the directives are a little 
wider than the others. The walls are firm but porous and roughly 
echinulate; the sharp granules are often in costal lines, but usually 
no distinct costula* are visible, unless on very young corallites. 

The axial corallites are a little exsert and scarcely larger than the 
radial, with a small caliclc (0 76 to l mm ) The primary septa are 
well developed, but thin. 

Kingsmills Is., cotypes. No 1808 

▲cropora digitifera (Dana) Ver See p. 214 
Madrepora digit ifpra Dana, Zooph , p 464, 1846 Brook, op oit, p 75, 1828. 

Plate XXXVI Fwubb 12 Plate XXXVI B Fioube 8 
Several branches of the type-specimen are in tho Yale Museum 
(No. 430). These were, m part, used by Dana in describing the 
details of the calicles. The longer branches are 50~65 mro long, and 
in diameter at base, somewhat curved and compressed, pro¬ 
liferous, with small normal branchlets on the distal third. 

Near the base the calicles are small and many of them are wholly 
immersed, deep, with 12 very narrow septa ; others are larger, with 
U squarrose, shoit, thick, spout-like lower lip ; the upper lip is abor¬ 
tive, or nearly so. 

The most fully formed, radial calicles (2 to 2‘2* m in diameter) are 
on the distal half of the branches; these are large, strongly squar- 
rose, or stand nearly at right angles to the branch. They are spout* 
shape, rather prominent, with the lower lip thick, expanded, well 
sounded* and not at all contracted ; the upper Up is short and thin. 
They have a distinct star of 12 septa, all of which are narrow except 
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the two directives The outer wall is covered with numerous, very 
thin costulce. 

The more distal corallites are a little more ascending, but the 
lower lip is slightly excurved and expanded, so that the ealiclos are 
conspicuous. Some smaller immersed calicles (0.3 mm in diameter) 
are found between the labiate ones nearly to the tips of the branches. 

The axial corallites are moderately large (2.5 to 8 mm ), with thick 
walls, and only a little exsert. The axial caliele is small (l mni ), with 
12 subequal, thin, but not narrow, septa. 

The eamencbyma of the branches is rather dense, with few small 
pores, and its surface is covered with rather coarse, rough or sharp 
apinules, not crowded, and mostly arranged in longitudinal series, or 
often united into irregular costulfe or small tabula*. 

The origin of the type is unknown, hut is doubtless Tndo-Pacifie. 

Acropora effaoa (Dans) Ver. S pp p. 215 

Madrepora effvm Dana, Zooph., p. 455, 1848. Brook, p. 76 (non (^uelcli). 

Plate XXXVI. Figures 16, 10«. Plate XXXVI B. Figures 7, 7a. 

Dana’s unique type of this sjwoies from CVylon (coll. Rev. Geo. 
H. Apthorp) is in the Museum of Yale University. 

It is a regular corymbose dump, with a slightly convex surface, 
10 by 14 inches (250X ? 150 ,,,,n ) across, and 5 inches ()25 mu ‘) high. 
The upper surface is covered with upright branches 25 to 40 m,M long, 
arising from a solid basal mass of emnencliyina, covered above with 
immersed stellate calicles. The base is broadly inernsting, about 
250 »m acr0KH) au j f rel , niarginallv only for a slight distance, except 
on one aide, where the free part is 75 to loo ,um wide. It here forms 
a nearly solid plate of coalesced branches, w ith a few submarginal 
openings, without free branchlets, but covered thickly with exsert, 
conoidal, verrucose, and tubular corallites, J-3 m,u long, with porous, 
echinulate walls and 0-rayed, stellate calicles, the directives wider. 
There are few immersed calicles beneath. The cmnenchyma of the 
outside base is very porous. 

The marginal branches arc nearly horizontal at base, and coales- 
Cent; submarginal ones are curved upward distally; those nearer 
the middle are straight, upright, partly simple and partly forked, or 
more or less proliferous; they are rather stout and tapered, it) to 
15** thick at base, subacute, with a moderately large, but not swol¬ 
len, axial corallite, 2.5-3.5 mtn in diameter, and i-a mm exsert, with 
Y*tber thick, openly porous, costulate walls. 
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Many of the proliferous branches bear rather numerous, large, tubu* 
lar corallites, mostly with a few small basal buds some of them thus 
forming the axial corallites of incipient branehlcts, 8 to 12 mn * long. 
The gemmiferous corallites are much like the axial, regular tubular, 
with the calide terminal, and the walls ratliei thick and costulate. 
Bepta 12, all narrow, the directives a little wider. 

Radial corallites of various sizes intermixed The larger ones are 
tubular, round or slightly compressed, many of them tubo-narifoi m ; 
many are dimidiate or «pout*shaped; others have the aperture sub¬ 
terminal anff oblique. The outer lip is usually prominent, a little 
thickened, and often slightly incurved, but in others the lip is 
shorter and straight; many have the inner lip short, or abortive, but 
in others it is ell developed and thin. The smaller intermixed 
corallites have the same forms but some aie short verruciform, others 
labellate ; immersed ones are few, except at the base. 

The walls are reticulate-porous and regularly costulate or echmo- 
costulate on the distal corallites, but often evenly and sharply granu¬ 
lated on those of the lower portion of the branches. The basal coral- 
lites are mostly short, verruciform, with the calicle terminal. Septa 
in nearly all cases arc 12, but narrow ; those of the first cycle are 
fairly well formed ; those ol the second are very narrow, sometimes 
rudimentary; directives are rather wider than others. 

The longer tubo-nariform calicles are about 3 to 4 rom broad and 
2 mm in diameter; many of these aie gemmiferous at base. 

Point Pedro, Ceylon, coll. Rev. G. II. Apthorp, 1843. No. 3003. 

ThiB species, in its form and mode of growth, resembles A, fltuderi 
(Br.), but the latter forms more regularly corymbose dumps, with 
shorter and more conical branches, and its corallites seem to be more 
divaricate and more labiate. A. bceodactyla (Br.), pi. xiii, also has a 
similar form, but the corallites are quite different. It is closely 
allied to A . senate (type from Ceylon). 

Acropora indumta Ver., «p nov 

Pnar* XXXVI. Fioub® 19. Flat® XXXVI 0. Fiona® «. 

Flat® XXX VI F. Flora® 12. 

Coral dense and heavy, sparingly branched, with short, stout 
branches, somewhat as in A . robusta Dana. Branches often 25 mw 
or mosa In diameter, subcome, or gradually tapered, obtuse. 

Axial corallites short, scarcely larger than the radial ones and not 
mneh different in form; 3-3,in diameter, 1 to 2 mm exsert; walls 
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moderately thick and lips rounded ; calicle small (about J ram ), with 
12 septa distinct. 

Radial corallitos irregularly arranged, crowded and exsert on the 
upper side ; loosely arranged below, and less exsert ; on the smaller 
branches more regular and ascending, nearly adnate, but not ap- 
pressed. On the larger branch they stand at angles varying from 
‘to 0 to 00°, and sometimes form oblique rows. They are verruci¬ 
form, eonoidal, or tubo-eonoidal, with thickened walls and swollen 
base ; summit usually obliquely truncated, with the small ealicle 
opening upward ; but sometimes it looks down ward,%r sideways, 
and often it is terminal. 

Length of the larger radial corallitos, mostly 3 to 4 mm ; diameter 
at base, about 3 m “ ; oalicles, 0.75 to 0.80 ,nm . 

The distal end of the radial corallites is usually free for I to 3 ,nro , 
with the inner lip well formed, but some are entirely adnate, with no 
free inner lip. No immersed oalicles occur on this specimen. 

The radial corallites are strongly stellate ; the six primary septa 
arc well developed, but narrow, thick next the wall, subequal ; the 
secondaries are much smaller, but distinct. The whole suifaee is 
uniformly and densely covered with fine rough granules. 

The type is a single stout branch, 100 m,n long, with one side branch 
20 ,nm long. No. 6155, Mus. Yale Univ. Australia (coll. Ward). 
The rest of the specimen, on which I made ray notes several yea is 
ago, may now be in the Field Columbian Museum, Chicago. 

This species is remarkable for the unusual density of its ccenen- 
chyma, and for its eonoidal radial corallites. 

Acropora Luxonica Ver., *p m*v. 

Plate XXXVI €. Ficjchr. 4 Plate XXXVI F. Floras 9. 

Coral arborescent, distantly, loosely, and irregularly branched, 
with the branches often forked, mostly ascending, but some are 
widely divergent and often crooked. The termiual branelilets taper 
gradually to rather slender tips. Principal branches are mostly 12 
to \5 mm in diameter at base; terminal ones are 6 to 10 mrn thick at 
base, and up to 60 to 75 mm long. Their tips are subacute, truncate, 
with the axial ©orallite 2 to 3 tnm in diameter and i to 3 mm exsert, 
walls arc not very thick, reticulate-porous, and strongly costulate. 

The radial corallites are mostly entirely or nearly immersed, on 
all the larger branches; some of them have slightly raised, thin 
margins ; others have the lower lip a little prominent; their oalicles 
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are rather large (1 to l*25 mm ), and regularly stellate, with six well- 
developed primary septa and six narrow ones; the directives nearly 
meet in the center. 

On the more distal parts, and especially on the terminal branches, 
the margins of the calicles become more elevated, especially on the 
lower side, forming thin lower lips that stand out often nearly at 
right angles, hut unevenly so, thus giving the surface a rough and 
irregular appearance 

Those near the ends of the branches are often tubular, but entirely 
adnate, with the large, terminal, round calicles opening upward; 
the inner lip being thin and very short or adherent, while the thin 
outer lip is tubular and truncate. A little lower down the inner lip 
is suppressed and the outer lip is shorter and often half-tubular or 
dimidiate, but the calicles are nearly round and often open rather out¬ 
ward, so that they are conspicuous in a side view. They are rather 
crowded and unequal in size, the larger ones being about 1.26 m,, ‘ in 
diameter. All the larger ones have 19 septa, but the septa may all 
be rather narrow, except the directives, which are usually well 
developed. 

The walls are always thin, compact, and strongly oostulate. The 
cmnenchyma is firm but porous, irregularly pitted, and covered with 
rather loosely arranged, small, rough granules. 

Manilla Bay, Luzon. The type is in the Mus. Yale ITuiv. (No, 
1809, orig. number J98), received from the Museum of Comp. Zool¬ 
ogy, where there were formerly many specimens. 

This species belongs to the subgenus Rumadrepora of Brook. It 
is, perhaps, more nearly allied to A crojtora pulehra , var. stricta 
Brook, than to any other form described by him, but the latter has 
smaller and more tubular corallitee, and the surface is “closely 
reticulate." 

Acropora microphthalma Vcr Bee p 216 

Madropora min*ophthalma Wrrill, Comm Essex Inst., vl, pp. 89, 102, [49, 
68,11899 Brook (jxtrtt), p 168 

fW* XXXVI C. Flora* 1 Put* XXXVI F. Fioukk 15. 

The specimens referred to this species by Brook (p. 168) appear to 
be quite distinct. They are “laxly arborescent; branches elon¬ 
gate, a** thick; scarcely tapering," and have much larger radial 
corallites, which are “dilated, tubular,” with the inner part of the 
wall “often incomplete or absent.” 
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None of these characters apply to my original type, which is in 
the Yale Museum (No. 774). This is a very much branched, small, 
arborescent coral, with the branches small (larger ones about 
strongly divaricate, and very proliferous, especially distally. Many 
of the smaller branch lets stand nearly at right angles to the branches; 
others at 45° or less. 

The axial corallites are small (1.75 to 2 mnQ ), not swollen, a little 
exsert, slightly tapered, with the wall porous and finely echinulate, 
rarely echino-eoatulate. 

The radial corallites are very unequal in sire and form, but all are 
small. The larger ones (l.5-2 n,m ) are nearly regularly tubular, a 
little tapered distally, obtuse at the end (about 3 mm long), with the 
caliole small and only slightly, if at all, oblique, and about 0.5 to 
O.B mm broad, with thickened walls. The six septa nearly meet in the 
center ; rudimentary ones of the second cycle are often present, but 
minute. These larger corallites mostly diverge at an angle of 45° 
or more, except distally. 

Between the larger ones are many smaller subeonieal or verruci¬ 
form corallites, standing at various angles, with the terminal calieles 
only 0.3 to 0.4 mw in diameter, while others, like small, rounded 
verrucas have calicies of only 0.2 mm diameter, but yet show six septa. 

The corallites and rumenohyma are densely covered with minute 
sharp granules, and show but few pores. 

The type of A . microphthatnm was from the Loo Choo Islands. 

The specimens described by Brook were from Korea, Torres St., 
and Ramesvarcn. They may, perhaps, belong to A. pnrristella 
(Vcr., 1864). 

Acropora nobilis (Dana) V<*r. 8*** p 217 

Madrtpora nobiU « Dana, Zooph., p. 481, pi. vi, tig 8, 1846, x Si. Hecuvda, 
var.,p. 481, pi. xi, fig. 4. Verrill, Bull. Mfus. Comp. Zool , i, p. 40, 1864. 

A good Ceylon specimen (No. 454) of this species, which was 
used by Dana in his description, is in the Yale Museum, and also a 
branch of his East Indian (Singapore) type. Also, one of his types 
of M. secunda, from Singapore (No. 201 4). 

In addition to these, there are numerous good specimens of this 
species from Singapore (coll. Capfc. W. H. A. Putnam and others). I 
have also seen large series in other museums. 

The Ceylon specimen is a low clump of short, stout branches, up 
to 2ft-80 wm in diameter, arising from a large basal mass. The 
branches divide rapidly and irregularly, so that the undivided termi- 
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nal branches are mostly only 25 to 50“™ long, and taper rapidly. 
They stand at various angles ; some are almost squarrose. 

Most specimens‘grow taller (up to 2 feet high=:600 m,u ) and branch 
more arborescently, with longer and more distant branches, variable 
in size. This was the case with Dana’s Singapore type. 

But the characters of the corallites are generally pretty constaut 
in all. The axial corallites are nearly always large and swollen, with 
thick, porous walls; their diameter is commonly 4 to 5 w,n , but vanes 
from 8 to 0 mm on a single specimen; their ealicles are about 2 mm 
broad ; the naked, exsert portion may be 2-3 mw in length. 

The radial corallites are various in size and form on one branch. 
The larger ones, in typical nobilis, are dimidiate-cylindrical or spout¬ 
like, scarcely at all compressed, with the lower lip thick and 
rounded, rather long, porous, often slightly expanded, frequently a 
little incurved, but distally on the branches more spreading and 
often a little excurved, though the greater number are nearly straight 
on the outer side; they stand at angles of 50° to 00°, but more gen¬ 
erally at 60° to 70°. The inner lip is usually short and thin. The 
larger ones arc usually about 2-2.5 mm broad and 2 to 4 mm long. 

Their septa are very distinctly stellate, with six rather wide 
primary septa, the directives wider, and six narrow ones of the second 
cycle. The anal corallites have 12 distinct septa, rarely 24. 

Tho walls of the axial and radial corallites are strongly costulate, 
with pores between the costuhe ; the lower lip of the radial coral¬ 
lites is fenestrate-porous distally. The ctenenchyma is very ]>orous 
and pitted, and roughly granulated. 

Between the larger radial corallites there are many small labellate 
or dimidiate ones, with the outer lip either long or short, straight or 
incurved, and also a few that are nearly or quite immersed. 

Var, secimda Ver , 18B4 

J Madrepora aeiunda Dana, op. cifc., p. 487, pi. xl, fig 4. 

One of Dana’s types of this form, in tho Yale Museum, forms a 
loosely, arborescently branched clump, about 10 inches high (250 ffl “), 
with the main branches rather long and divergent, about 15 to 18 wm 
in diameter, branching freely distally, with evenly tapered branches. 

In its form and mode of branching it does not differ from many 
typical specimens of nobilis> but the main branches are more slender 
titan usual. 

The terminal or axial corallites are thick and swollen, porous, and 
costulate, formed exactly as in nobilis, though they average rather 
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smaller, but several of the branches have them as large as is usual 
in typical nobilis ; they vary from 3 to 5 mm , the average being about 
3*5 to 4 rom , 

The structures of the cepiienehynia ami walls arc as m nobilis. 

The lateral corallites are rather smaller than usual in that form, 
and they are mostly distinctly compressed, and ha\e the outer lip 
less thickened, and more often incurved, so that many of the coi- 
allitos are slightly boat-ahaj>ed, and the calicles elliptical ; but they 
are cut away on the upper side ami have the short inner lip as in 
nobilis. 

Moreover, on some branches of the type, the calicles arc not more 
compressed than often occurs on typical nobilis . This character 
varies in this species, as in many others, and may he due to more or 
less crowding of the buds. 

This more compressed and more beaked form of the radial calicle* 
is, however, the only tangible character for separating this form, even 
as a variety. 

The secund condition, due to the partial suppression of the coral- 
lites on the under sides of some branches, is an accident of growth 
that may occur in any species. The smaller size of the branches is 
not even of varietal importance. 

Brook not only considers secundtt a good species, but he puts it in 
a different group,* far removed from nobihs % though he refers to my 
uniting these forms in 1 n<M. Probably Brook bad a different species, 
from Australia,! which he described under the name of semnda ; 
but be also quotes Dana’s description. 

My conclusion in regard to this point, in 1804, was based on a 
direct comparison of Dana's types of both forms, with a fine series 
of nobilis m the Mus, of Comp. Zoology. Although I have studied 
largor collections since then, I have seen no reason to change my 
opinion. 

* Brook puts seounda in lii» 1st Bubgenus, Kumadrtpora, on p 80 , nobilis m 
his 6th subgenns, Tylopora , on p 135 This is mainly an account of the slight 
difference in the size of the axial corallites 

f Brook’s Australian specimen is said to have the radial calicles rather distant, 
much compressed, thin-walled, tubo-nariform or dimidiate, 8-4. fi* 10 long, 1.2- 
1.0*” broad ; the walls Rtriato-retioulate, not echinulate, unless at base. Most 
Of these characters do not apply to Dana’s seemuta, especially the thin-walled, 
elongated, nariform corallites, nor would Dana’s species go in the subgenus 
Sumadrtfpora, as defined. 

Hence I believe it a distinct species with a superficial resemblance to secund a 
end would propose to call it seeundelUi t sp nov. The types are from Port Deni¬ 
son and Bandin Is., Australia (coll. Kent), 
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Even in 1864, 1 had devoted over three year* to the continuous 
study of reef-corals, including all of Dana’s types, so that I was 
then very familiar with all his species, and not more likely to err 
than now, in comparing types. 

A. canalis Queloh, sp. (op. cit., p. 150, pi. ix, fig. 2 ), from the 
Philippines, is a very closely allied species, and perhaps will not 
pro\e to be distinct, when a series from that locality can be studied. 

Brook refers the latter (with nobilis) to his subgenns lybpora , on 
account of the large, thick-walled axial corallites. This character is 
as variable as others, and I think that Brook has given it too much 
importance in many cases, thus widely separating species that are 
closely allied, and perhaps, in some instances, widely separating 
forms that arc mere varieties of a Bingle species, as in the case ot 
secunda and nobilis . To me this species seems to be more nearly 
allied to typical Ettmadrepora 


Acropora pachycyathus Ver f up nov 

Plate XXXVI Floras 20 Plats XXXVI 0 Floras 5. 

Plats XXXVI F Floras 6. 

Coral probably ctespitose, perhaps corymbose. Branches diver* 
gent, stout, 20-25 mro in diameter, often irregularly proliferous ; the 
terminal branchlets short, tapered, obtuse. 

Axial corallites large and swollen, (4-5 mn< in diameter), with thick, 
rounded, porous walls and a rather large, deep calicle, 2 m,n in diame- 
ter. They aie about 2-4 mr, ‘ exsert. 

Radial corallites large, thick, unequal in sise, ascending, laterally 
sessile, very irregularly arranged, often aggregated into uneven and 
prominent clusters. The larger ones are mostly tubular, or conic- 
tubular, with stout, enlarged bases and thick, swollen, incurved sum¬ 
mits ; their small calieles open obliquely inward, so as not to be 
visible in a side view. But with these are some that are more regu¬ 
larly tubular, truncate at the blunt ends, with the calicle round and 
terminal; some of these may carry basal buds and eventually 
become axial corallites. They are from 3 to 5 mm long and 3 to in 
diameter. They are mostly attached for the whole length of the 
inner side, but hot appressed. The inner lip is usually very short or 
absent, but may be fairly well developed. The aperture is very 
small (0.6 to l mm ) and often is almost concealed by the very thick, 
rounded outer lip, which usually curves inward very strongly. On 
the distal part of the branchlets they are more regular in form and 
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arrangement, with the end truncate and the nearly round cahcle 
opening upward. 

Among the larger radial calicles are many that are smaller, shorter, 
oonoidal or verruciform, with a very small terminal ealicle, often 
less than 0 5 mm in diameter. No entirely immersed cahcles occur on 
these branches. 

Septa of the axial corallites 12, those of the 1st cycle well devel¬ 
oped, the others narrower. In the radial corallites six are wide and 
six very narrow, hut distinct. 

Surface of walls and eicnenohyma everywhere rather coarsely and 
roughly echinulate ; the granules on the distal corallites usually 
thorny or lacerate, not crowded, often in costal lines, but no costulie 
are visible. The comenchyma is dense. 

The type (No. 0141) is a single branch with four principal divis¬ 
ions and several small, distal, divergent branclilets. 

Locality unknown (coll. Ward). Perhaps the rest ol the speci¬ 
men may be in the Field Columbian Museum. 

This species is remarkable for tbe large, very thick-walled, closely 
adherent radial calicles, having the small apertures mostly concealed 
in a side view, by the very swollen, incurved outer lip. 

It belongs to the group Tyloetoma, in Brook’s system, on account 
of the large and swollen axial corallites, but it does not have much 
resemblance to any other species of that group. Pefhaps, in general 
appearance, it is more like A. yonayra than any other species. 

Acropora prolix* Ver. Seep 21? 

Madrrpora proltxa Ver , Communications Essex Inst , Salem, vol v, p. 22, 
1886. Brook, op. oit, p 18? 

Plate XXXVI. Figures 3, 8a Plate XXXY1 A Figure* 8, 8a 
Plate XXXVI F. Figure 14 

Mr. Brook (p. lb?) referred this species doubtfully to his M. hmgi- 
cyathus (E. A IL), which he redescribed from tbe type. 

Our species does not agree with his description, nor with an 
authentic fragment of the type of Edw. & Haime, sent to the 
Mas. of Comp. Zoblogy, by Prof. MiIne-Edwards himself, and with 
which I had compared my type, in 1804, as then stated.* 

* Hr.Brook, in numerous instanoe*, ignored the fact that I have had constant 
iOflfnsr to the types of Dana and other* and that my determinations of species 
were made by comparison with types. Thus hue often arrived at different 
tad erroneous results. Had he kept this fact in mind, and given it due weight, 
he might have avoided several errors, 
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I will add the following details fiom one of my types : 

The ccenenchyma is \ery finely and evenly ecbinulated, and 
almost without visible pores* 

The radial corallites are mostly short, verruciform, but some are 
long, tubular, tapeiing from a thiokened base; there are also mam 
small immersed calicles The radial calicles are all small, but the) 
mostly have 12 septa, those of the second o)de being very narrow; 
those of the first cycle meet below, as seen in sections. 

Wall of the axial calicles is thickened and rounded at the margin; 
the sides are without costa*. In sections the wall is thick and nearly 
solid, and the comenchyma is dense. 

Ousima. No. 1086. 

It is nearer A procumbens (Br., p. 188, pi. xxviii) than to longi - 
eyathus . It also resembles, in a general way, A . subglabra (Br.), 
and A, Jlagnert (Br.). 

Acropora stellulata Ver , sp. nov. 

Plate XXXVI C Pmc»* 8 Plate XXXVI F. Figuue 10 

Coral arborescent, loosely and sparingly branched, With long slowly 
and regularly tapered, terete branches, which often diverge at an 
angle of 50° to 60°. The larger branches are 12 to I4“ ro in diameter, 
or more; the undivided distal ones may be 70 to ICO®® long, and 
10®® in diameter, 7o m ^ from the end. 

The axial corallites are of moderate size (2 to 2.5 mm ), cylindrical, 
a little exsert, with somewhat thickened porous, strongly costulate 
walls, bearing small buds close to the end; the costal® are regular, 
thin, and high. * 

The radial corallites are small, tubular, squarrose, short and stand¬ 
ing nearly at right angles on the larger branches, but becoming 
longer and slightly ascending more distally. The larger ones on the 
distal half of the terminal branches are longer than broad (about 
putt broad and 2®® high), slightly or not at all compressed, not 
tapered, obliquely truncate, with the outer lip refunded, a little 
thickened, and slightly incurved; the inner lip thin* Their walls are 
porous, sometimes reticulate-porous, and strongly costulate, with thin, 
high cestui®. Between these are scattered many smaller, short, 
tubular corallites, mostly squarrose and with reticulate walls. 

On the larger branches the corallites are of more uniform size and 
length, very squarrose, short tubular or sub-verruciform, not so high 
as broad (diameter about 1“), with the caliole terminal and about 
0.5 broad* Wholly immersed corallites seldom appear, except a fe\^ 
on the under side of a single injured branch* 
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Six septa are well developed and form a regular star in all the cal- 
iejes, the directives being wider. In many calicles six very narrow 
septa of the second cycle are visible. 

The ocenenchyma is dense and rather closely covered with rather 
sharp rough granules, often united into linear or irregular groups, 
and also more or less covering the walls of the eorallites on the 
larger branches. 

Zanzibar, Muh. Yale Univ., type, No. 435. Received from Bos¬ 
ton Hoc. Nat. History, as a duplicate. 

This species somewhat resembles A . virgata (P.), the type of which 
{No. 2001) I have compared with this. JL. virgata has the larger 
radial eorallites stouter, more ascending, more compressed, obliquely 
truncated, with a very short inner lip, and more strongly costulate and 
echinulate walls. The eorallites of the larger branches are larger, less 
squarrose, more prominent. Its comenchyma is more strongly and 
more roughly spin it lose. 

Acropora tubigera (Horn) Sue p 219. 

Madrepwtt tubigera Horn, Proc Aoad. Nat. Set , Philad., 1800, p 485 (won 
Quelch, nec Brook). 

Plate XXXVI. Figures 1, 2-2 b. Plate XXXVI A. Fiounrs 1, 2, 2«, 26. 

Plate XXXVI F. Figure 8. 

Horn’s type, in the Mus. Phil. Acad, of Science, was carefully 
examined by me, many years ago, and described in my notes. Sev¬ 
eral fine specimens now in the Museum of Yale University and Mus. 
Comp. Zodlogy, from Singapore, were identified by me, at that time 
(1803), by direct comparison with the type. 

It is a commou Singapore species. Many specimens were brought 
from there about 1800 to 1803, by Capt. W. H. A. Putnam, during 
several voyages to that port. These are now in tho Museum of 
Comp. Zoology; the Peabody Inst., Salem, Mass.; and the Yale 
Museum. Altogether I have seen about 20 specimens of it. 

It forms somewhat irregular rounded or one-sided, much branched, 
convex clumps, up to 12 to 15 inches (300-3 75 mm ) across, and 4 to 8 
inches (100-200 tt,m ) or more in height, with the proliferous terminal, 
upright branchlets rather slender, tapered, subacute, and usually ter¬ 
minated by a slender oxsert axial corallito. 

The texture of the coral is firm, dense, almost translucent, with 
few pores, and tho surface of the cmnenohyma is generally vertnicu- 
lated or irregularly pitted, sometimes costulate, and rough with more 
&r less numerous spinulose granules. 
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The main branohes spread out radially from the stout, ono-sided 
or subcentral base, and branch dichotoniously ; the outer branches 
lie nearly in one plane, but usually do not coalesce to any consider* 
able extent. 

The under side is covered with short irregular branchlets, directed 
outwardly, and somewhat appressed, each having one or several long 
divergent, often crooked and tapered tubular axial corallites, up to 
10 to 15 mta long, and 2 to 2.6 mm m diameter. Many of these tubular 
Corallites stand separate!), or in clusters of 2 or .1, without any radial 
corallites upon them ; but most bear at least a few small, appressed 
radial corallites, and many terminate the small, irregular branchlets. 

The immersed corallites of the under side arc scattered, not very 
small, and ha\c a conspicuous star. 

The ccenenchyina beneath is very firm and dense, translucent, and 
with a strongly vermiculatod, rough surface, in many places sharply 
granulated. 

The ascending branches and branchlets of the upper side are much 
subdivided dichotomously, the divisions forming acute angles ; those 
toward the margins are often very proliferous. The smaller simple 
branches are Irom 3 to 8 mm in diameter, and up to 20-26 mm long ; 
usually evenly tapered and acute. 

The axial corallites are slender (1.7 to 2 ,mn thick), cylindrical, 
and usually considerably exsert (up to 4-0 m "\ rarely 10 TOm ) ; the wall 
is moderately thick and very strong, though perforate, not swollen 
at the margin ; its exterior is covered with regular and rather thin 
costulie, between which there are rows of pores, in the grooves. 

The radial corallites are rather large, especially on the larger 
branches, where they are nearly immersed ; the distal radial calioles 
are about as large as the axial, or even larger. The distal radial 
corallites are short and rather openly tubular, with the summit very 
obliquely truncate, so that the inner lip is abortive, or nearly so; the 
outer lip is large, thin, often fenestrate, frequently a little narrowed 
and incurved at the tip, but often flaring somewhat. These coral- 
litee stand at angles oi 30 to 45°, and are not appressed ; they are 
about 2.76 to 3 B,m long, and about 2.5 mui broad. The wall is tbin, 
porous distally, and covered with regular, sharply defined costae. 

The calioles are all distinctly stellate \ the radial ones have six 
strong primary septa, the directives widest, and usually six very nar¬ 
row secondary ones. The axial corallites have six wide and subequal 
♦septa, usually with six very narrow ones of the second cycle. 

On the proximal part of the branches some of the corallites are 
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low, verruciform, and broad at base ; others are immersed, not 
crowded, separated by coarsely and roughly eehinulatc and irregularly 
pitted, dense cccnonohyma ; the calieles are large and their 12 septa 
are distinct and nearly equal. 

Singapore (coll. Capt. Putnam). Nos. 1370, a, h , e, ✓/, etc., No. 

1483, fragment of type. 

Acropora Bandensis Vcr , nom nov 

Mndrepora tubigera Qtielch, op. oit , p. 161 Brook, p 79, (non Horn) 

Probably the specimens described by Quelch and by Brook, from 
Panda, as M\ tubigera were not of this species, for they say that it 
has a very porous camenchyma (“extremely porous,” Brook), while 
in the type and in all our Singapore specimens it is remarkable for 
its density and hardness. 

Brook also states that in the radial calieles the septa of the second 
cycle are “usually not noticeable,” which is contrary to the condi¬ 
tion in this species. The axial corallites are also said to be labellate 
or nariform. Therefore I propose to designate the Banda form as 
A. Bandensis , with the diagnosis as given by Brook. 

Acropora tumida Verrill. 

Madrepora tumida Verrill, Synopsis Polyps and Corals North Pacific Expl. 

Exp., Comm. Essex Inst , v, p 21, 1866. Brook, op. cit., p. 163. 

Plate XXXVI. Figures 11-11*. Plate XXXVI B. Figures 2, 2a, 26. 

Plate XXXVI F. Figure 3. 

Thin species is easily recognized by the evenness of the under sur¬ 
face of the partially coalesced branches, with very small immersed 
calieles, and by the short, swollen, thick-lipped corallites of the 
upper surface of the larger branches. 

On the distal parts of the upright branehlots the tumid character 
of the radial corallites is not so marked, and they are directed more 
upward, or may become somewhat appressed, but they are thick at 
the base, and taper to the summit, with the end rather squarely trun¬ 
cated and the terminal oalicle opening upward. 

The walls are echinulo-costulate, or sharply eehinulatc, with the 
aoute granules arranged in lines, and with very few pores. There 
are six well developed septa, and often four to six rudimentary ones. 

The axial corallite is a little exsert, rather stout (2.5 to 3 min ) with 
thick walls and a small calicle with six subequal primary septa and 
six small secondary ones. The calicle is not larger than that of the 
radial corallites (about l mm ). 

Trans. Conn. Aoad., Vol. XI. 16 January, 1902. 
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A fragment of the original type, from near Hong Kong, is in the- 
Yale Museum, No. 886. The rest is in the U. S. Nat. Mus. 

A. glauca (Brook) is evidently closely related to this species, and 
very likely may be identical with it. 


Aeropora turbinata (Dana) Ver 

Madreporct surculosa^ var turbinata Dana, Zooph., p. 446, pi. xxxii, ftf<, 5 r 
1840. Brook, op. cifc., p. 200, 1892. 

Madrepora turbinata Varrill, Bull. Mas. Comp, Zool., i, p. 42, 1864. 

t Madrepora armata Brook, 1892; Brook, C&tal., p. 100, pi. x, ftgB. A. B 

Plate XXXVI. Figure 6. Plate XXXVI A. Figure 6. 

Plate XXXVI F. Figure 2. 

The type of this form, which Dana considered a marked variety 
of surculosa , is in the Museum of Yale University, No. 2017. 

It appears to be a species quite distinct from Dana’s type of M. 
surculosa , from the Fiji Islands, fragments of which are also in the 
Yale Museum, No. 4181. 

This coral forms a somewhat turbinate corymbose, nearly flat 
clump, consisting of stout, divergent, ascending primary branches, 
arising from an incrusting base and rarely coalescent. The exterior 
surfaces of the outer branches, from the base up, are covered with 
numerous, small, irregular, divergent, proliferous branches, not at all 
appressed, which give the under side a rough, ragged appearance. 
Those mostly vary in length from 10 to 40 mnj , the upper ones longer; 
the proliferous ones may bear branchlets 6-I2 mfU long and 4~6 mm in 
diameter, with slender oxsert axial corallites, 1.5 to 3.5 mm long, and 
tubular, truncate, or labiate-tubular radial corallites, with the aper¬ 
ture cither terminal or oblique. On the lower branches are numer¬ 
ous immersed corallites, about l rom in diameter, with rudimentary or 
abortive septa, as in surculosa . 

The upper side is covered with rather slender, neatly tapered, 
acute, forked or proliferous upright branchlets, their divisions rising 
at an acute angle, and nearly parallel, as is well shown in Dana’s 
general figure of this specimen. Some of them bear 6 to 10 divi¬ 
sions. The larger branchlets are 35 to 50 mm long, often 8 to 10 mm 
thick at base, when simple or nearly so J those toward the margins 
are compressed and stouter. 

Axial corallites are rather small and slender, about 2 ram in diameter 
and l-2 mm exsert; walls thin, reticulate-porous, strongly costulate ; 
septa six, narrow, the directives usually a little wider. 
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Radial corallites small, prominent, regularly arranged, not crowded, 
strongly divergent, mostly at angles of to 70°, openly tubular, 
with the aperture oblique ami looking upward, not compressed, nor 
approssed, inner lip adnate or abortive; outer lip prominent, nar¬ 
rowed distally, concave, slightly or not at all incurved, very thin, 
fragile, reticulate-porous, regularly costulate, with thin eostulfe. 
Calicles relatively large and open ; septa nearly all abortive or rudi¬ 
mentary; sometimes the directives alone are visible and very narrow. 

Below the middle of the branchlets and on the basal branches 
are numerous immersed calicles, 0*75 to l wm in diameter, with rudi¬ 
mentary or abortive septa. 

Cumenchyma very openly porous ami pitted, or yermiculate, ami 
sometimes lamellose at the surface. 

Tahiti, J. 1). Dana (coll. If, 8 . Expl. Exped.). Yale Mus., No. 
20J7. 

This species is closely allied to -1. surculom (typical), ami appar¬ 
ently to A. corymbose as restricted by Brook. Compared with a 
branch of Dana's type of surculosa from the Fiji Islands (Yale 
Mus., No. 41 Hj), the latter has much more compact emnenchyma, 
echinulate in series at the Burfaee ; the radial corallites are shorter 
with a broader, more dimidiate, and flatter outer lip, which is also 
firmer, much less porous, and more truncate, with more strongly cos¬ 
tulate walls; the calicles are still more widely open, but have the 
same sort of rudimentary septa. The rather large, open, immersed 
calicles are also essentially the same, with rudimentary or abortive 
septa, but they are perhaps a little larger (l~1.20 mm ). 

Perhaps, with a large series, we might be obliged to reunite* the 
two forms, but with the specimens that I have hitherto seen they 
seem to be as distinct as many of the recognized species of corymbose 
Acroporce . Should we unite these s]K»cies, it would probably be 
necessary to unite with them, also, M. corymbosa (Brook), M. cythe- 
rea Dana, M. symmetrica Brook, and others of the same group, in 
which the radial and immersed calicles are not stellate, but have 
only rudimentaty septa. See below under A. symmetrica , p. 254, 
and cytherella , p. 253. 

I cannot perceive any appreciable specific differences between 
this species and A , armata (Brook), as described and figured by 
Brook (see below, p. 252), and think that they should probably 
be united. 
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Acropora sec ale (Stud.) Yot. See p. 218. 

Madrepora plantayinea Dana, Zooph., p. 469, 1846 (non Lam.). 

Madrepora eecale Studer, Heiae Oorv Gazelle. Moimtsb. Kongl. PreusH. 
Akad. Wisnens., Berlin, JK79, p. 580 (non Brook, p. 88, 1889). 

Madrepora Ceylonica Ortmann + M. remain Ort, 4 M. valuta Ort. 4 M , Hecate 
Ort., Zofil. Jehr., 1889, ir, pp 506, 510, pi. xiii, fig 0; pi. xli, fig. 8. 

M. Ceylonica Brook, op. cit., p. 102. 

Plate XXXVI. Figure* 14, 14a. Plate XXXVI B. Figures 5, 5a. 

The large specimen from Ceylon, described by Dana, which is 
distinct from his Singapore specimens, is in the Yale Museum (coll. 
G. H. Apthorp). This is a crescent-shaped corymbose clump, 
attached by a large, one-sided pedicel. It is about 2 feet long and 
1 foot broad, with the upper surface a little convex, the length of 
the upright branches decreasing from 75-86 mw in the middle to 25 
to 40 mm near the border, while the under side is inclined upward. 
The main branches arc completely coalesced, so that the under side 
is a nearly even, thick plate, without any projections and with 
scarcely any openings, except close to the margin, where the 
branches are retieulately joined ; the immersed calieles of the under 
side are scattered, small, six-rayed. 

The upright branches of the upper side are rather stout (mostly 
10 to 15* wm ), obtuse, somewhat angular, sparingly proliferous, except 
the marginal ones. They are rather close, mostly separated by 
intervals of 12 to 20 mra . 

The axial corail it es are rather thick and swollen, rounded, little 
exsert, with a small caliele and thick, porous walls ; diameter, about 
3-3.6 mm ; calicle, about J ram . The calicle has 12 thin, narrow, sub¬ 
equal septa; wall closely and finely echino-granulate, in series. 

The radial corallites are very unequal in size and form. The 
larger ones, which are mostly on the distal part of the branches, 
and within 25-35 ram of the tip, are large, tubular, a little tapered, 
with thick walls, rounded at tip, and with a small terminal calicle. 
Many of these have a few small, radial calicles on their basal por¬ 
tion, and are then like incipient branches. They are 3-0 tt,m exsert; 
diameter about 2.5-3 mm . 

Between these, with some nearly or quite immersed calicles, are 
also many short (l-2.5 mm ), thick, ascending or appressed, tubular 
corallites, with the outer lip thick, rounded, and often a little in¬ 
curved, and the calicle oblique and slightly elliptical; the inner lip is 
short and thin, or often abortive. Wall densely and finely gran¬ 
ulated, with sharp granules arranged in costal strue. 
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Some of the radial corallites are longer (2-3 ram ), with the outer 
surface convex, or boat-shaped, and the caliele opening obliquely 
inward. The radial eorallitcs have six narrow primary septa, the 
directives rather wider when the ealicle is elliptical ; often 4 to ft 
rudimentary septa of the second cycle are also visible. 

Point Pedro, Ceylon, l M3 (Key’d Geo. H. Apthorp), No. 3003. 
(See note, p. 210.) 

This is the type-specimen on which Dana based his description of 
M. plantaglnea. It, therefore, becomes also the type of M. necalo 
Studer. Sluder’s J/. necafa was simply a new name for Dana’s 
plantayiura. lie gave no description. According to Brook (p. 88), 
Studer’s specimens in the Berlin Museum include more than one 
species. lie gave Singapore as the locality of his specimens. 
Therefore he probably had in mind an East Indian form, rather than 
the one from Ceylon. However that may be, Dana’s type, from 
Ceylon, in the Yale Museum, was the one that he described. 

The species described as M. Ceylonica by Ortmaun, and by Brook, 
with the other related forms described by Ortmaun, from Ceylon, 
appear to be varieties and different stages of growth of this species. 

The specimens described by Brook, as M. wcafe, are probably a 
different species, and more like A. apprfHun (Dana). 

In mode of growth this species resembles A . leptocyathus (Bi ), 
and also Guppy t (Br.). It may prove to be only a variety ot 
A. effwu (Dana), to which it is very closely related. 

The specimens from Singapore, mentioned but not described by 
Dana, are quite distinct, with smaller upright branches; those of 
the lower side not forming a plate; axial corallites smaller; radial 
eorallites short and swollen. One of these types is in the Yale Mus. 
(No. 2033). It is not Jf. Heath of Brook. I have described it below 
under the name of A. seculohles. 

Acropora aecaloidos Ver., «p. nov. 

Madrepoi'a ptantaginra (pars) Dana, Zottph , p 469, (non Lam , t Brook). 

Madrtpom secale (pars) auth., (non Stnder) 

Plate XXXVI. Figures 15, T 5a. Plate XXXVI B. Figures 6, 6a 

One of the specimens that Dana named M, phwtayinea , now r in 
the Yale Museum, is quite distinct from the Ceylon specimen, on 
which his description was evidently based, and which has thus 
become the type of A . secah (Studer), see p. 244. The specimen 
referred to is from Singapore and apparently belongs to a species 
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that has not yet received a distinctive name, hence I propose to call 
it A. secaloides. 

It is a fiat-topped corymbose clump, about 18x15 inches across 
(450x375 mtn ), and five inches (125 raw ) thick. It arises from a stout, 
short, pedicellate base. The nearly horizontal primary branches 
coalesce into a nearly solid plate subcentrally, but farther out there 
are many irregular openings, and numerous flattened, obtuse, 
appressed branchlets, with only a few small, immersed caliclos, the 
surface in general appearing rather smooth, as if cohered with 
plaster of Paris. 

The upper side is covered with nearly upright, moderately stout 
dichotomous branches, mostly 12-I8 u,m in diameter at base. Those 
of the central parts are 75 to 100 ,nm long. They may fork two or 
three times ; most often they divide near the base into two or three 
ascending branches, and these again divide into 2 to 8 terminal 
branchlets, 25 to 5(> wm long. Some of them may be proliferous 
near the tip; they arc mostly 8 to 10 mm in diameter, little tapered, 
obtuse. * 

The axial eorallites arc* of moderate size, 2.5-3.5 w,l “, 'usually about 
3 mm in diameter, and l-2 mm exsert, with the walls rather thick, com¬ 
pact, and finely, evenly echinulate-granulate, not at all eostulate; 
oalicle small, with 12 unequal septa. 

The larger radial eorallites are short, divergent, with very thick, 
prominent, rounded outer lip, not appressed ; inner lip usually 
wholly adnate ; ealicles, rather small, .07-.08 ,um , conspicuously stel¬ 
late, opening upward, little visible in a side vie* ; primary septa 
well developed, secondaries narrower, but very distinct. Walls 
thick, compact, \ery evenly and finely echinulate-granulate, like the 
coenenehyma. 

Between the larger radial eorallites there art* many smaller ones, 
often verruciform, with short lips, and some wholly immersed. 
On the proximal third of the branches most of the ealicles are 
immersed, but stellate with 12 septa. Coenenehyma rather compact, 
everywhere evenly echinulate-granulate. 

Singapore, U. S. Expl. Exped., No. 2038, Yale Mus. 

Probably this species has been included under A. steals by several 
writers. Indeed, it is quite probable that Studer himself so included 
it, for he refers to specimens of the latter from Singapore, but lie 
did not describe them. It does not appear to agree with A . smile 
(Brook), non Stud., which has more appressed eorallites, but it may 
be that it varies in this respect. 
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In general appearance this ha* Horae resemblance to A calamaria 
{Br,), but the primary branches of the latter do not coalesce into a 
basal disk, at least in the type, and its branchlets are more obtuse, 
shorter and thicker, and the corallites do not agree very closely. 


Acropora fratarna Ver., sp. ners, 

Plate XXXVI. Figure 18. Plate XXXVI B. Figure 9 

One of the specimens in the Yale Museum labelled as M. paxil- 
ligera by Dana, differs specifically from another type-specimen, which 
agrees well with his description and figure. 

This coral forms a large, flat-topped, turbinate clump, covered 
above with stout, conoidal, subacute branches ; below, it arises from 
a stout, compact pedicel, 0 to 7 inches (150 to 176 mm ) in diameter, 
rapidly widening upward. It is formed by large, obliquely aseend- 
ing, primary branches, which are almost completely coalesced into a 
thick mass, with only a few submarginal openings, and covered 
beneath with numerous, rather large (1.10 to t.30 mm ), stellate, 
immersed calicles, but without any projecting branchlets nor promi¬ 
nent corallites. 

The upper marginal branches are stout, very obliquely divergent, 
and digitate, more or less coalesced proximally. The upright 
branches of the central portions arc not crowded, elongate-conical, 
35 to 50 mm long, 15 to 25 n,m in diameter at base, regularly tapered, 
mibacute. 

The axial corallites are rather large, mostly 3 to 3..V“ m in diameter; 
1 to 2 mm exsert, with moderately thick, very porouR walls, strongly 
postulated externally ; septa usually 12, narrow. 

The radial corallites are very unequal; the larger distal ones are 
2-3 mm exsert, about l,5-2 mm in diameter, tubular, scarcely com¬ 
pressed, obliquely truncated or labellate, with a dimidiate lower lip, 
which is not thickcued nor incurved, or but slightly so ; inner lip 
usually pretty well developed, free, but thin, often entirely adnate ; 
outer walls strougly oostulate, with rows of large }>ores between the 
postulse. Septa usually 12, the six primaries rather narrow ; the 
•others almost rudimentary. 

Between the larger radial corallites there are many crowded 
smaller ones, 0.5 to 1.25 mw in diameter, short-tubular, rather exsert, 
with thin, costulate walls, and an open terminal aperture, w r hich 
may be more or less oblique. The larger corallites stand out rather 
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prominently and are sometimes squarrose, but in other eases form an 
angle of about 08 °~75°. The ccenenohytna is loosely porous, or reti¬ 
culate-porous. Immersed calicles become numerous on and between 
the bases of the branches. 

Tahiti, IT. S. Expl Expd. No. 2032. 

The A. ijcmmifera (Br.) grows iu much the same form as this 
species, so far as the upper side is concerned, but it does not seem to 
form a solid basal disk, and its short, conical, lateral branchlets do 
not occur in this species. The coraliites are quite different m form. 

▲cropora Wardii Ver , rj> uov 

Pultk XXXVI Figure 13 Plate XXXVI B Figure 4 Plate XXXVI 

F Figure 4 

Coral a flat-topped, corymbose clump, arising from a large, thick, 
short base, 130 to 250 mm broad. The larger specimens are 18 to 2<> 
inches across (430 to 300 mm ), and 100 to T2ft m,n high. The lower 
side of the disk is composed of firmly coalesced, nearly horizontal, 
primary branches, united into a large, thick, continuous plate, 
except near the margin, where it becomes lobate; most of the under 
side is colored with epitheea, to within 50 to 70 mm of the margin, 
where the coenenchyma is at first compact, nearly even, and finely 
granulated, but nearer to the margin it bears slightly elevated coi- 
allites, becoming more prominent close to the margin. 

The upper surface is e\enly and rather closely covered with short, 
stout, often crowded and subangular, bluntly tapered, upright 
branches, the submarginal ones becoming oblique, and those at the 
edge short, nearly horizontal, often coalesced. The central ones ate 
mostly 35 to 40 mm high, and 15 to 20 mm thick at base ; they are 
mostly separated by intervals of 6 to 10 ,nm . The cmnenchyma 
between their bases is covered with immersed calicles. 

The axial coraliites are of moderate size, often not much larger 
than the radial ones, diameter 2.5 to 3 ram , 0.5 to l mm exsert, with a 
porous thickened wall, strongly eostulate externally ; Calicle small, 
about 0.75“*“, with 12 narrow septa. 

Radial coraliites short, mostly 1.5 to 2® m , numerous, much 
crowded, with a dimidiate or auricular lower lip, which is only a 
little thickened and is strongly eostulate externally, with small 
pores between the costulm. The larger distal coraliites are about 
1,5 to 1.7® m thick, often short, dimidiate-tubular, scarcely, if at all* 
compressed, with the upper side cut away obliquely, so that the 
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aperture in wide-open, and looks upward and outward, and is visible 
in a side view. The inner lip is often free for a short distance, but 
usually wholly adnate. Lower down the corallites rapidly become 
shorter and the lower lip becomes a thin crescent-shaped margin, 
and at the base many calicles are wholly immersed. 

The septa are all narrow, except the directives; the six secondaries 
are often present, but very narrow; in other cases abortive*. Cumen- 
chyma openly reticulate-porous. 

East Indies or Polynesia? (coll. H. A. Ward), Yale Museum, No. 
0151. Also in Field Columbian Museum. 

In form of coral and mode of growth, this species resembles A. 
Guppy i (Brook), as figured by Brook, but the latter has stouter 
branches with much larger axial corallites, and the walls of the 
latter are not eostulate. 

It has some resemblance to A. coniytra (I)), but the branches are 
larger and more obtuse; the calieles are shorter, more crowded, and 
less labrate ; the walls an* more regularly eostulate and fenestrate ; 
ami the eameneliyma is finer and not so rough. 

Several specimens were in the Ward collection several years ago 
(Nos. <1118, 6120, <1151), from which the above description was made. 
That collection was afterwards sold to the Field Columbian Museum. 
A few fragments of No <1151 are in the Museum of Yale University. 

Acropora polymorpha (Brook) Ver. 

Madrrpora potymorpha Brook, Ann. and Mag. Nat. Hiat , viii, p 466, 1891. 

Catal. Mad. Brit. Muh., p. 169. 1898. 

Madrepora abnUanoitte* Dana, Zoopli , p. 477, pi xh, fig. 1, 1846 (non Lam.) 

Several branches from specimens labeled as M. abrotanohles by 
Dana aie in the Yale Mus. (No. 4202). A careful study of these 
shows that they belong to two distinct species. 

That which is most fully represented is the species figured by 
Dana. One of onr specimens appears to be the figured branch. It 
agrees with Brooks* description of his M. polymorpha. 

It has unequal, oompressod-nariform, thick-wailed, prominent, 
divergent radial corallites, with the small, elliptical, stellate calieles 
looking obliquely upward; outer lip thick, rounded, and prominent; 
inner lip usually free for some distance. External surface of wall is 
densely and finely ecbinulo-granulate, not oostulatc. 

Between the larger corallites are many small tubular or verruci¬ 
form corallites with a small terminal or subterminal calielc. The 
oomenchyma is compact and finely granulated. 
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Acropora negleota Ver., ap nov 

Plate XXXVI. Figure 91. Plate XXXVI E Figure 7. 

Plate XXXVI F. Figure 5 

The other species, mixed with the last, which I have been unable 
to identify, is represented only by a single terminal branch, I3 m,n 
in diameter, with a few short, divaricate branchlets, three arising 
at one point in one case. It was evidently arborescently branched. 

Axial corallites about 2.5 mm in diameter, and 3 <ttm exsert, with 
strongly costulate wall, and 13 very distinct sulieqnal septa, the 
directives wider. 

Radial corallites are tapered, tubular, or oonoidal, ascending, not 
compressed, obliquely truncate, with the round stellate caliele looking 
upward and somewhat outward ; outer lip a little prominent, not 
much thickened, narrowed, and incurved; inner lip thin, usually free 
for a short distance, but often entirely adnate. Outer wall strongly 
costulate, with thecostulre rather coarsely echinulate, and with small 
pores in rows between the eostulie. 

Septa 12, unequal, but all narrow, the directives a little wider* 
There are but few small oalicles between the larger, and none 
immersed. 

The larger corallites are openly arranged, much fewer than in poly - 
moiyjha, and very different in the oonoidal form and strongly costu¬ 
late exterior. The cumcnehyma is irregularly and strongly pitted 
and roughly echinulate. in series. This is a true JBumadreporu 
(Brook). 

Probably this specimen was from Singapore, or that region. U. S. 
Expl. Exped., 1840. No. 6126, Yale Mus. 

Acropora pumila Ver 

Madrtpora pumila Verrlll, Comm. Essex Inst., v, p. 28, 1866. Brook, p. 166. 

Plate XXXVI Figures Plate XXXVIA. Figures 
Plate XXXVI D. Figure 8 

In addition to the original description, which is pretty complete, 
the following points are noted. The calicles, both axial and radial, 
are unusually small, mostly not over 0.5 ,Mro , and some on the lower 
branchlets are immersed and still smaller, but the immersed calicles 
are scattered and inconspicuous. On the lower branchlets the axial 
corallites are often so thickened that the calicle becomes very small, 
or almost obsolete. Some of the calicles, both radial and axial, have 
12 septa; the primaries are all rather narrow and subequal; the 
secondaries very narrow. 
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Many of the lateral corallites are verruciform or low conoidal, 
with a wide thick base. 

The comenchytna and walls are nearly uniformly covered with 
close, rough, not very minute granules. 

Bonin Islands, U. S. North Pacific Expl. Exp. Yale Mus., No. 1(587. 

Acropora striata Vex 

Madrepwa striata Ver., Comm Essex Inst,, v, p. 24, 1886 Brook, p 178. 

Plate XXXVr Figures 4, 4a Plate XXXVI A. Figures 4, 4« 
Plate tfXXVI F. Figure 7. 

This species is notable on account of the large size of the calieles 
and the thin, flaring lips of the tubular corallites, which have regu¬ 
larly costulate, thin walls. 

The axial and gemmiferous radial corallites are either exsert- 
tuhular or somewhat trumjict-shaped, many being distinctly widened 
distally and 2-2.5™" in diameter, with the wide, round calicle about 
they are often 4-5 mm long, with thin, flaring, porous edges. 

The normal radial corallites are mostly openly tubular, about 3 mm 
long, with the summit obliquely truncated and the inner lip nearly 
or quite adnate, but not at all appressed nor compressed. The outer 
lip is thin, but firm, usually somewhat excurved, so that the calicle 
is widely open (].5 mm ) and looks outward and upward. The coral- 
lites mostly stand out pretty strongly, at angles of 50° to 70°. 

The septa are unusually well developed in the radial corallites ; 
the six primaries nearly or quite meet in the center, rather deep 
down in the calieles; the directives generally unite: the secondaries 
are narrow, but usually distinct. 

The canienchyma is firm, somewhat translucent, but with the sur¬ 
face irregularly pitted and sharply echimilo-granulate. 

It is a handsome, shrubby or arborescently branched species, not 
very closely allied to any other that I have seen, except A . tublgera^ 
with which it has several points in common 

Ousima, U. S. N. Pacific Kxpl. Exped. Yale Mus,, No. 16ns. 

Acropora urceolifera Vet., sp. nov. 

Madrtpora rorymbosa Dona, Ztodph., p. 456, 1846 {non Lam.). 

Plate XXXVI 1>. Figure 8. Plate XXXVI JC. Figure 6 
Plat* XXXVI F. Figure 18. 

It is remarkable that no i*ecent writer seems to have bad in hand 
the species described by Daua as corymbosa. A part of the orig¬ 
inal type is in the Yale Mus,, No. 4187, labelled in Dana’s hand¬ 
writing. 
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It agrees well with his description. I have never met with any 
other example of the same species. It is easily recognisable on 
account of its peculiar, more or less uroeolate radial corallites, which 
have thin walls, often constricted below the aperture. 

It is very unlike the type of corymbosa described by Brook, 
which is nearly allied to A. sjAcifertiy A . rytherea^ and A . surculosa . 
Dana states that this species is ca^spitose, but our fragment is insuffi¬ 
cient to determine the form of growth. It is a single nearly straight 
branch, 50 mm long and Jo in diameter, with four divergent branchlets 
arising from one side, as if it were a proliferous submarginal branch 
from the upper side of a corymbose or eawpitowe clump. The 
branches are tapered, obtuse. 

Axial corallites are rather large and prominent, 3.3 m,n in diameter 
and 2~3 mm exsort, with thick, porous, closely echimilate walls and 
funnel-shaped calicles, about J.5 ,Din in diameter. 

Radial corallites are thin-walled, and unequal in size and form. 
The larger ones are rather large and prominent, 3 m,n long and 2-2.6 
in diameter, standing mostly at angles of 45° to 00°, and sometimes 
in vertical rows. They are tubular, mostly somewhat, swollen in the 
middle and rather suddenly narrowed or constricted just below the 
orifice, so as to give them an urceolate form; but many are scarcely, 
if at all, swollen, and have the outer lip incurved, and often slightly 
beaked, or with the edge lacerate. 

The aperture is round, oblique, and looks upward and inward. The 
corallites are not at all appressed, and the inner lip is usually free 
for some distance. The walls are thin, but firm, not costulate, but 
thickly covered with rather strong, sharp, rough spinules, sometimes 
arranged in costal rows. 

Between the larger corallites are many that are small, short- 
tubular, or verruciform, with the calicle terminal and the lips 
lacerate. 

Septa distinct, but all narrow; the secondaries often rudimentary 
or abortive. 

The emnenchyraa is firm, irregularly pitted, thickly covered with 
sharp spinules. 

Precise locality unknown, B. Indies or Indian Ocean (Dana). * 

This species differs from all others known to me in the swollen 
and urceolate form of the radial corallites, with their spinulose walls. 

A . neglecta Ver. approaches it, in this respect, more nearly than 
any other species. 
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Aoropora armata Ver. 

Madrrpora armata Brook, op cit., Ann. and Mag. N. HiRt., x, p. 452, 1892. 

Cutal. Mad., p. 100, pi. x, flgu. A, B, 1898 (?=A. turbinata Ver.). 

Mr. Brook considered the rora] figured by Dana as variety of his 
spieifera (p. 44 8, pi. 81, figs. U-Oc, pi. 88, figs. 4-i5) identical with 
his armata . 

This does not seem to be the ease. 

The type of Dana’s variety is in the Museum of Yale Dniv , No. 
2007 . It differs in the details of the eorallites and cmnenchyma, 
though it grows in similar form. It also resembles A. turbinata 
in its mode of growth, but it has much smaller ealioles than the 
latter, the w'allw and ctimenchyma are much less porous, and the 
outer lip is narrower and more ascending. 

A . turbinata agrees, therefore, very elosely with A. armata and 
is probably identical with it, for the latter has the same spreading 
radial eorallites and very porous and fragile lower lip as turbinata . 
But Dana’s variety has an ascending or almost appressed outer lip, 
w'hicli is compact and strong, though thin, and the eorallites and cali- 
cles are decidedly smaller. I propose to call the latter A. cytherella . 

Acropora cytherella Ver , up. nov. 

Madrefwra npit'ifrra (var.) Dana, ZoOph., p. 448, pi. xxxi, 8gB. 6-flr, pi. xxxiii, 

tigs. 4 “46. 

Plate XXXVI. Figure 7. Plate XXXVI A. Figure 7. 

Plate XXXVI F. Figure 1. 

The coral is vase-shape or salver form, from a stout pedicel, and 
the under surface of the coalesced branches is covered with diver¬ 
gent ealioles and dwarfed branchlets in the type, as figured by Dana. 

The branches of the upper side are filender and very proliferous 
distally, mostly 25 to 85 mm long. The axial eorallites are about 2 mm 
in diameter and exsert, cylindrical, with firm, finely and 

regularly costulate walls. 

Radial eorallites dimidiate-tubular, elongate, 2-3 mm , strongly 
ascending, not truly appressed; outer lip long, thin, but not fragile, 
half*round, with the aperture very oblique; inner lip thin, often 
free to some extent, but mostly adnate; wall finely and regularly 
costulate writh a few very small pores in the grooves. Cmnenchyma 
irregularly and roughly pitted, and spinulose, rather firm. 

Calioles small, 0.5 to 0.8 mm . Septa distinct, but narrow, in the 
axial eorallites, usually 6, sometimes 12 ; all nearly abortive in the 
radial ealioles. 
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Fiji Is., IT. S. Expl. Expod., No. 2007. 

This is not identical with A . armatfty as supposed by Brook. See 
remarks under the latter, above. 

It is closely allied to A. surettlosa and A. cy there #, but has much 
smaller oorallites and calicles than either of those species, and differs 
in other ways. 

In the very numerous, small and slender upright branchlets thin 
species resembles A. arcuatit (Br.), to which it appears to be nearly 
allied. 

Acropora symmetrica (Brook) Vor. 

Madrepom symmttnca Brook, p. 94, pi. xv, 1808. 

f=r Madrepora corymbom (pats, Lam.). Restricted by Brook, p. 07 

!zzMadrepom sutmlosa Dana, var , p 445. 

Plate XXXVI Figcre 8. Plate XXXVI A. Figure 8. 

A large specimen from Zanzibar, in the Yale Mus., seems to agree 
closely with Brook’s type, as described and figured, but is rather 
more proliferous beneath and has somewhat longer upright superior 
branchlets. 

Our specimen is a broad, flat-topped oorymbose coral, with a 
stout pedicel, nearer to one side. It measures about 10x18 inches, or 
400x450 mm , across the top. 

The free part of the disk, beneath, on the widest side, is J 2 inches, 
or 300 mm . Diameter of pedicel, 3.5 inches, or 88 mm . The disk is 
composed of intricately coalesced branches, with numerous rounded 
openings, 12-30 mffi or more in diameter. The under side is covered 
with an abundance of short, irregular branchlets, more or less 
appressed toward the margins, giving it a rough appearance. They 
spread nearly at right angles on and near the pedicel, and are cov¬ 
ered like the camenchyma with large immersed calicles and others 
that are short and appressed. 

The upper side is thickly covered with rather slender, acute, fur¬ 
cate and proliferous branches, upright in the middle and curved out¬ 
ward and npward toward the margins, so as to rise to about one 
general level. Many of them are 70 to 80 mm long, with the branchlets 
mostly 25 to 50“™ long, and mostly about 6 to H mm in diameter, but 
often with shorter distal ones, 5-10 m ' a long. They are mostly sep¬ 
arated by spaces of 10 to 20 mm at tips. 

The axial oorallites are slender, about 1.3 to l.5 mm in diameter, and 
1 to S** exsert. They have a rather thin but firm, costulate wall; 
septa usually only six, and all narrow. 
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The normal distal radial corailites are ascending and loosely 
imbricated distally, round, dimidiate-tubular, with an elongated, 
straight, slightly incurved, or a little flaring, hollow lower lip, which 
in sometimes very slightly thickened ; its edge is obtuse and dentic¬ 
ulate ; wall strongly costulate with rows of pores in the grooves ; 
inner lip thin, mostly adnate. 

The calicles are rather large, about l mra in diameter, round or 
nearly so, and look upward ami slightly outward. 

Lower down, the lower lip rapidly becomes shorter and mostly 
disappears on the bases of the branchlets and on the larger branches, 
where open immersed calicles are numerous and conspicuous ; they 
are usually at least l ram in diameter. 

Septa in all the radial calicles are nearly all abortive or rudimen¬ 
tary ; often two very narrow 7 directives arc alone present; in other 
cases 4 or more additional rudimentary ones can be seen with a lens, 
especially in the immersed calicles. 

( 1 o»nenchyma iH roughly and irregularly refciculately pitted and 
vermieulate, and with rough echinulations in series. 

Zanzibar. No. 70. Exchange, from Peabody Inst., Salem. 
Branches of other Hjiecimens, with longer branchlets, from Mozam¬ 
bique, are in the collection. 

Although this specimen appears to be identical w r ith A. eyitimetrica> 
I have described it pretty fully, to show' its probable identity with 
A. mrcutosa Dana 

I have compared it directly with Dana’s origiual types of the 
latter in the Yale Museum, and can find no tangible differences 
between it and No. 4178, from Tahiti, and others, in the details of 
the corallites. The walls, lips, calicles, and septa are identical, 
except that the oaliclcs of the Tahiti specimen may be in part a 
trifle smaller, and the branchlets that I have at hand are also a little 
smaller, but they do not differ so much as do those from contiguous 
parts of our specimen. 

The somewhat greater length of the upright branches of the 
upper side and the abundance of imperfect proliferous branchlets 
on the lower side, are the only noticeable differences. 

These are both very variable characters in corymbose corals of 
this group. Therefore I believe that the two forms should be 
united. 

Ill© above description may be considered as essentially a descrip¬ 
tion of A , mreuloea, as to the details of the corallites, calicles, and 
ccBnenchyma. 
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It is certain that several of the forms admitted as “ species ” by 
Brook in this group are very closely related, and perhaps are mere 
local or growth-varieties of one species. The A. corymbosa (Lam.) 
as restricted and described by Brook, from the type, with its several 
varieties, belongs to tins series, and bears the earliest name. 

It seems to me probable that a careful study of a good scries ol 
specimens would compel us to unite A. surculosa , A. turbinata , A. 
armata 9 and A. symmetrica as varieties of . 1 . corymbosa . It may 
also become necessary to unite with these A . cythcrea ami A. cythe - 
rella 9 as somewhat more marked varieties. 

Ail these forms are essentially alike in form and mode of growth ; 
in the structure of the corallites; and especially in the rudimentary 
condition of the septa. All have an abundance of rather large, 
open, immersed calicles on the larger branches. 

Brook puts all these forms in section C of his subgenus Poly - 
stac/tys, but be puts sxtrculosa in subsection e, and the rest in sub¬ 
section o. I can see no grounds whatever for this distinction; more¬ 
over these forms do not, as a rule, conform with the characters 
given by him for his section C. 

Some of the forms referred to corymbosa by Klunsriuger (as his 
fig. 1, pi. iv, and fig. 2, pi. 1) seem to me very different from the 
corymbosa of Brook (after Lam.), although admitted hy Brook, with¬ 
out question, in his synonymy. 

As photographed by Klz., the radial corallites are speading and 
have a decidedly thickened outer lip, while Brook states the outer 
lip is “ half-tubular or labellate ” and “ very fragile.” Moreover the 
Bed Sea form is represented as having much larger and stouter 
branches than the type. 

This stout-branched Red Sea form, with thickened walls and stout 
Up to the corallites, seems to me a distinct species. I have examined 
several specimens of this sort, from the Bed Sea, but have not seen 
a good series. 

For the same reason, I have not thought it desirable, at this time, 
to formally unite all the forms, mentioned above, as varieties under 
A . corymbosa , for of some of them I have seen only single examples. 
Far better series are doubtless to be seen in the British Museum and 
probably, also, in the large collections of South Pacific corals recently 
added to the Mus. Comp. Zodlogy by Mr. A. Agassis, but which I 
have not yet seen. 

The M. corymbosa of Dana is a very different species* See A. 
wceolifsra , p. 251. 



, A . JE VerriU— Corah of the Genus Acropora . 


257 


Acropora millepora (Ebr.), and var. squamosa (Brook). 

Madrepora millepora Brook, op. oit., p. 116, 1898. Dana, Zoopb., o. 446, pi 
xxxiii, fig. 2, 1846. 

Stadrtpora squamosa Brook, Aim. and Mag. N. H., x, p. 468, 1892; op. dt., 
p. 120, pi. xx, fig. B. 

Brook has redeseribed the type of Ehreuberg. He considered it 
distinct from the M. milUpora of Dana, and described, as a new 
species (A. squamosa), the form that he identified with Dana’s. 
To me, the differences mentioned seem trivial and not of specific 
value. 

In either case, Dana apparently had both forms in view when 
he described liis M. millepora. Portions of the types of his 
species of that name are in the Vale Museum, and also a good series 
of specimens of this species received from Singapore (coll. Capt. W. 
H. A. Putnam), 

Several of the latter agree wdth the A. squamosa (Brook), but JT 
cannot distinguish them as more than a slightly marked variety of 
A . millepora . 

I think it probable, also, that A . auhuiata is only a longer- 
branched variety of A . convetra. 

Acropora nasuta (Dan a) Ver. 

Madrepora nasuta Dana, Zoopb., p. 458, pi. xxxiv, fig. 3, 1846. 

Madrepora nasuta and var. era sat labia Brook, op. cit,, pp. 78, 74, 1898. 

One of Dana’s types is in the Museum of Yale University (No. 
2026, and 4187, branches), as well as other similar specimens from 
different sources. It is tho form described as var. crassilabia by 
Brook. 

This type forms a rounded, convex, thick clump of divergent 
branches and branchlets, which show no tendency to coalesce or 
form a basal disk. The marginal branches are divergent, stout, and 
shorter than the others. In these respects it agrees with Dana’s 
figure, but not with the larger specimen that he described. 

The radial oorallites are prominent, compressed, and truly nariform, 
as well described by Dana. The lower lip is elongated, narrowed, 
incurved, and decidedly thickened, as in the type of crassilabia. 
The edge of the lip is usually lacerate and rough. The walls are 
finely eohino-oostulatc. The calicles are elliptical, with 12 septa, 
more conspicuous in the immersed calicles of the bases of the 
branches. Tahiti (Dana). 

Titans. Conn. Acad., Vol. XI. 17 January, 1902. 
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Acropora cucullata Ver, sp. nov. 

Plate XXXVI I). Figures 8, 8a. Plate XXXVI E . Figure 1. 

The coral forms a broad, flat-topped, corymbose clump, covered 
with rather long, moderately stout, upright, dichotomous, and more 
or less proliferous branches, those toward the margin arching out¬ 
ward at the base ; on the under side usually with numerous divci- 
gent, abortive branchlets. 

The upright branches are mostly 8 to lo mm in diameter, and 36 to 
50 mm or more long, round, or subangular when crowded, little 
tapered to near the ends, which are rapidly narrowed and a little 
obtuse. 

Axial corallites moderately thick, about 2..V m \ scarcely exsert ; 
wall thick, porous, rounded, costulate, with many pores between the 
costulsc. 

Radial corallites unequal; the larger normal ones are large, prom¬ 
inent, about 2.5-3 mm long, s2-2.5 ,nm broad, divergent at angles of 
45°—70°, a little compressed, arehed-nariform or cucullate, with the 
wall thickened and convex on the middle of the outer side, and the 
thick, obtuse outer lip arched and incurved, so as to produce a 
hooded form on many of the larger corallites. The edge of the lip 
is thin and lacerate. Between these are many smaller, short, open 
tubular or subnariform corallites, with thin lacerate lips, and also 
many that are immersed, with wide, deep ealieles, l-l,10® m in 
diameter. 

The septa are all narrow, and part of them are often rudimentary. 
In the larger radial corallites the directives are more distinct, but 
ten other subequal narrow septa arc usually visible. In the im¬ 
mersed calioles they are mostly obsolete, or nearly so, except the 
directives, which may meet in the middle, in some cases. But many 
ealieles occur in which all six primary septa are well developed, deep 
down in the calicle; others occur with 12 distinct, equal septa, at 
the edge. 

Many of the upright branches also bear more or less numerous 
gemmiferous corallites, rather longer and larger than the normal 
radial ones, about 4 mm long and 2.5 mw broad. These are also at first 
cucullate with a thick, arched outer lip, and bear 1-4 small, arched 
corallites; some may later beoorno more evenly tubular, like the 
axial corallites. All the corallites have finely costulate walls. 

Immersed corallites are abundant on tbe primary branches; less 
numerous beneath. The camenohyraa is porous, with numerous, 
elongated pits, and roughly echinulate. 



A . JE Verrill —Corals of the Genus Aeropora. 250 

Indo-Pacific (coll. Ward), No. 6130, Yale Museum. Also Field 
Columbian Museum. This species is somewhat allied to A. nasuta, 
but is different, not only in growth, but the corallites are more 
arched and incurved ; the walls are more finely postulate and not so 
rough; the septa are less developed; ami the texture more porous. 

In mode of growth and form of branches it resembles A. Keutii 
(Br.)and A . obscuro (Br.), but neither of those species have the pecu¬ 
liar form and structure of radial corallites seen in this. 

Aeropora paniculata Ver , «p nov 

Plates XXXVI D Figures 7, 10, 10«. Plate XXXVI E. Figure 5. 

Coral much branched, forming small dense clumps, 150 to aoo miu 
high and broad, in which the principal branches, which are 12 to 
15°* m in diameter at base, are repeatedly forked ; branches proli¬ 
ferous on all sides, with slender ascending or somewhat exeurved 
brauchlets of different lengths, thuR producing panicle-like groups of 
branchlets. The terminal bianclilets may be 20 to 4(> mm long, and 
3 to 5 TOm in diameter, tapered, acute, often bearing 1-3 long, exsert, 
tubular corallites, besides the axial one. 

The axial corallite is slender and exsert, about l .5®*" wide and 3 to 
5 mm long, with a thin strongly postulate wall and a regular 12-rayed 
caliele. 

The exsert, tubular, lateral gemmiferous calicles may be 0 to H mm 
long and l.b mm in diameter, with 1-3 small basal buds, and postulate 
wall; the calicle is round and terminal, as in the axial one, with 12 
distinct septa; some of them are slightly larger or olavate distally. 

The normal radial corallites are prominent, ascending, elongate- 
tubular, obliquely truncate, nearly as large as the axial ones, with 
round calicles ; the more distal ones usually have the inner lip free 
for some distance and the end only slightly obliquely truncated, 
with thin, porous, but firm, oostulate walls ; those lower down have 
the inner lip adnate, or nearly so, and the aperture more oblique, 
with the lower lip a little prolonged, and sometimes a little 
thickened; some of them are slightly wider distally; all are strongly 
postulate. 

On the bases of the branches they become short-tubular, or verru¬ 
ciform, and many are entirely immersed; these have calicles about 
l mm in diameter, with 12 narrow septa. 

The oosnenohyma is firm, sparingly porous, irregularly pitted, 
sparsely covered with minute, sharp granule*. 
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Fiji Islands (?) or Tahiti, Yale Museum (coll. Mrs. Mills), No, 3810. 

This species has some resemblance to A . tubigera , but the form of 
the radial corallites is different and it lacks the numerous long, 
tubular, clustered, exsert corallites of the outer branches. The tex¬ 
ture of the copnenchyma is also different and less compact. The 
mode of branching is similar, and both have similar costulate walls 
and stellate calicles. 

It also has some resemblance to A, delicatula (Br., pi. xxviii), but 
the latter is more suffruticose, with more profuse and more slender 
branchlets. The tubular corallites are longer and more numerous. 

0 

Acropora acuminata Ver. 

Madrepom arutnmaia Ver., Bull. Mus Comp. ZoOl , i, p 40, 1864. Brook, 
op cit, p 38, 1808 

Plat* XXXVI D. Figure 5. Plate XXXVI E Fiona* 2. 

Plat* XXX VI F. Figure 11. 

This arborescent species branches much like some specimens of A, 
muricatcti var. cervicornis. The long branches are apt to arise 
several near together and diverge widely, tapering vcr> gradually. 
The larger branches are about 20 to 30 ,nm in diameter and 150 to 
250 mm long. 

The axial corallites arc of moderate size, not swollen. The normal 
radial corallites are mostly of one form but unequal in size, widely 
divergent, mostly standing at angles of 60° to 80 u , sometimes 90°. 
They are mostly rather large, 2 to 2.2 mtn in diameter, and about the 
same in length, or 2 to 2.75 ram , with rather open, nearly round cali- 
clea, 1 to 1.2 mra in diameter, looking outward and upward. 

The corallites are regularly short tubular, with the end very 
obliquely truncated or dimidiate and often slightly enlarged, rarely 
a little compressed. Outer lip a little thickened, often slightly 
incurved, obtusely rounded; inner lip thin, the free part not half as 
long as the outer lip. Wall firm, strongly costulate, with small 
pores in the grooves. Between the large corallites there are many 
small oues of similar form, but with the Calicle less oblique and lips 
thinner. 

On the large branches there are also, in some cases, many longer, 
spreading, gemmiferous, tubular corallites, with the oaliole more 
nearly or quite terminal. The larger of these are nearly like the 
true axial corallites in form, about 8-4“ m long, and 2.25-2.75®“ in 
diameter; they mostly bear only 1-4 very small basal calicles. The 
walls are roughly and strongly costulate. 
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Sepia very narrow in all the calicles : usually there are six narrow 
primaries, the directives a trifle wider; sometimes a few rudimentary 
secondaries are also present. 

Ccpnenchyma irregularly ami roughly pitted, or vermienlute and 
cchinulate. 

Kingsmills Islands (coll. A. Garrett). Received from the Muh, 
Comp. Zool. No. 1007. 

The above description is from one of the original types. In 
general apjHiaranee and mode of growth it considerably resembles 
A. yrandi* (Brook) and A . inttrmedui (Brook), as figured by Brook 
(op. cit., pi. i), but the corallites of both these are quite different, 
being amall and with a more nearly terminal aperture than in our 
species. 

Acropora Ehrenbergii (E. and Haime) var. soandena P 

VM<uir^j>ora Khrenbergii Edw. and Haimt*, Hist Corftll., iii, p. 143 

f t Madrfpora ttrtmdenn Klunz., Covall Rothen Meemi, ii, p, 26, pi. ti, htf. 6, 
pi. iv, fig. 3, pi. ix, lig. 21. Bnx)k. p. 4S 

Pi.atk XXX VI P. Fiauwc 6 Platk XXX VI K. Figure 8 

A large and fine specimen, apparently of this species, but not 
agreeing very closely with the descriptions, w as studied by me. 
It was formerly in the Ward collection. 

It consists of a very large, one sided, irregularly reticulated coral- 
lum, about three feet (0n0 rnn ») broad and two feet (6no ,u ’") high. It 
arises obliquely from a stout pedicel. The main branches, which are 
in diameter, diverge and rapidly subdivide into smaller 
branches, which are very proliferous, the branches being arranged 
somewhat in one plane. The distal small branches rise up \ cry 
obliquely and have tapering tips ; many small, short, proliferous 
branches, with similar tips are scattered over the upper side of the 
frond. On the under side the branches coalesce into an open reti¬ 
culum, with large, unequal and very irregular meshes, 75 to iot> mm 
long and 25 to 38 mm wide. 

The larger basal branches bear divaricate, conical branchlets, 10 
to 2() mm long, 5 to 10 row thick, and others 50 mm or more long, and 12 
to 15 mm thick, which are proliferous and bear smaller divaricate, 
conical branchlets, 5 to I2 m * long. These small, conical branchlets 
have a large, conical axial eorallite, often 5 to 12 nnM long and 3 to v nrn 
in diameter at base. They are covered with round, shoit-tubular, 
obliquely truncate corallites standing at about 45°, with a round, open 
caliele; outer lip thickened, obtuse. 
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Septa 12, all narrow, the directives a* little wider. On the larger 
branches are scattered rather large, open calieles, about l mm in 
diameter. Some of the calieles have a long acuminate outer lip 

Ocenenchyma firm, rough, irregularly and roughly pitted, and 
rudely ecliinulate. 

On the upper branches the larger radial corallites arc divaricate, 
tubular, obliquely truncate, with the calieles opening outward, and 
with a short, thick, rounded outer lip. 

Ked Sea ? (coll. Ward), probably now in the Field Columbian 
Museum. Fragments are in the Yale Museum No. 0180. 


EXPLANATION OF PLATES XXXVI-XXXVI F 
Plate XXXVI. 

[All the tigures on this plate are natural size,] 

Figure 1.— Acropora tubigera Horn. Branehlet from the original type. P 289 
No. 1488. 

Figure 2.—'The same Upright branch from a Singapore specimen. No 1870 

Figures 2a, 26.—The name specimen. Proliferous tubular corallites ami 
branchlete from the outer and lower sides. 

Figures 8, 8a.— A empora prolixa Ver. Branch lets from the type. No. 1686. 
P. 287. 

Figures 4, 4a.— Acropora striata Ver. Brnnchleta from the type No. 1688 
P. 231 

Figure 5.— Acropora pumikt Ver. Branehlet from the type. No 1687. P. 250. 

Figure 6 . — Acropora turbinata (Dana). Proliferous upright branch from the 
type. No. 2017 P. 242. 

Figure 7.— Acropora oytHcmUa Ver., sp. nov. An upright branehlet from the 
type. No. 2007. P. 258. 

Figure 8.— Annypora aymmetnea (Br.). An upright branehlet from a Zanzibar 
specimen. No. 79. P. 254. 

Figure 9.— Acropora duutimilts Ver., sp. nov. A terminal branehlet from the 
type. No. 4841. P. 226. 

Figure 10.— Acropora auatcra (Dana) A terminal branehlet from the type. No. 
4190. P. 226. 

Figures 11, 11a, 11 b.—Acropora fumida Ver. Branchlets from the type. No. 
886. P. 241. 

Figure 12.— Acropora Mgitifcra (Dana). A terminal branch from the type. 
No. 480. P. 228 

Figure 18.— Acropora Watdit Ver., sp. nov. An upright branehlet from the 
type. No. 6151. P. 248, 

Figure 14.—Acropora necale (Stud.). Distal part of on upright branehlet of the 
type. Ceylon. No. 8068. P. 244. 
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Figures 15, 15a .—Acropora teoaloiden Ver., sp. nov. Distal and middle portions 
of two upright branchiate of the type. No. 2038. P. 245. 

Figures 16, 16a .—Acropora effusa (Dana). Two upright branchlets from the 
type. No. 8068. P. 229. 

Figure 17 .—-Acropora accrvata (Dana). An upright branchlet from the type. 
No. 4185. P. 220. 

Figure 18 .—Acrojwra fralema Ver., up. nov. Distal part of an upright 
branchlet from the type. No. 2082. P. 247. 

Figure 19.— Acropora indurata Ver., sp. nov. Branch from the type. No. 
6155. P. 280. 

Figure 20. — Acropora pachycyathus Ver., sp. nov. Branches from the type. 
No. 6141. P. 236. 

Figure 21.— Acropora negteeta Ver., sp. nov. A terminal branch of the type. 
No. 6126. P. 250. 

Figure 22.— Acropora oppress a (Ehr., Dana). Branchlet. }. P. 222. 

Platk XXXVI A. 

[All the figures on this plate are enlarged about two diameters ] 

Figure 1.— Acropora tnbigera (Horn). A branchlet from uu outer upright 
branch of the type. No. 1483. P. 239. 

Figure 2.—The same. Distal part of an upright branch from a Singapore speci¬ 
men. No. 1870. x 2. 

Figures 2a, 20 ,—The same specimen. Proliferous branchlets from the lower 
side of a lateral branch, x 2. 

Figures 8, 8a.—Acro/iorfl protixa Ver. Branches from the type. No. 1686. 
x 2. P. 287. 

Figures 4, 4 a.—Acropora striata Vor. Branches from the typo. No. 1688. 
x 2. P.251. 

Figure 5 .—Acropora pumita Ver, A branchlet from the type. No. 1687. x 2. 
P. 250. 

Figure 6 .—Acropora turbinata (Dana). A proliferous upright branch from the 
type. No. 2017. x 2. P. 242. 

Figure 7.—Acropora cytherella Ver. A proliferous upright branch from the 
type. No. 2007. x 2. P. 258. 

Figure 8.—Acropora symmetrica (Brook). An upright branch from No. 79. 
x 2. P. 254. 

Figure 9.— Aa^opom disttimilis Ver* (=AT. echidnma D.) A terminal branch of 
the type. No. 4841. x 2. P, 226, 


Pultb XXXVI B. 

[All the figures on this plate are enlarged about two diameters.] 

Figure 1.— Acropora austera (Dana). A terminal branchlet from the type. No. 
4190, P. 226. 

Figures 2, 2a, 26 .—Acropora fumteta Ver. Portions of the type. No. 886. x 2. 
P. 241. 

Figure 8.—Acropora digitifera (Dana). A branch from the type. No. 480. x 2. 
P. 226. 
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Figure Acropora Wardii Ver. An upright branohlet from the type. No* 
6161. x2. P.248. 

Figure 6.— Acropora arcale Stud. The distal pert of uptight branches front 
the type of Dana. No. 8068. x 2, P. 244. 

Figures 6, 6a.— Acropora scraioidcn Ver. Distal and middle portions of two 
upright branches of the type. No. 2088. x 2. P. 245 
Figures 7, 7 a.—Acropora ctfuaa (Dana). Two upright branches of the type. 
No. 8068. x 2. P. 229. 

Figure 8.— Acropora acervata Dana. An upright branch of the type. No. 4185. 
x 2. P. 220 

Figure 9.-— Acropora fraterna Ver. Distal part of an upright branch ot the 
type. No. 2082. x 2. P. 247. 

Figure 10.— Arropora appreasa (Dana). Brauchlet. x 2. P.222. 

Plate XXX VI (’. 

(AH figures on this plate are enlarged ubont two diameters.] 

Figure 1 — Acropora mtcrophthalmu Ver. A small branch from the type No. 
774. x 2. P.282. 

Figure 2.—Acropora diffusa Ver. Portion of one of the types. No. 1808 x 2. 
P. 228. 

Figure 8.— Aa^opora utellvlata Ver., sp. nor. Part of a branch of the type* 
No. 485. x 3. P. 288. 

Figure 4.—* Aoropora Luxonicu Ver., sp. nov. Portion of a branch of the type 
No. 1809 xlj. P.281. 

Figure 5.—Acropora pachycyathua Ver., sp. no\. A branch of the type. No. 
6141. xl*. P.280. 

Figure 0.— Acropora indurata Ver., sp. nov A branch of the type. No. 6155. 
xlj. P.280. 


Plate XXXVI D. 

[All the figures on this plate are natural size, except la, 2a, 9, 10, 10a, 11.] 

Figure 1 .—Millepora nitida Ver. Part of one of the types. No. 1458. \. P. 197. 
Figure la.—-The same specimen. Surface, x 5. 

Figure 2.~~Mill<*pora Hrazilienais Ver. Part of a branch of one of the types. 
No. 1461. {. P, 197. 

Figure 2a.—The same specimen. Portion of the surface* x 5, 

Figure 8 *—Acropora urceohfcra Ver., sp. nov. Branch of the type* No. 4187. 
P. 251. 

Figure 4.—Acropora apprcaaa Bhr. Branches from Dana’s type. No. 2029. 

P. 220. 

Figure 5.— Acropora acuminata Ver. Part of one of the types. No. 1007. 

P. 200. 

Figure 0 .—Acropora Bhrtnkeryii, var. acandens f Klz. Branch from No. 0189. 
P.361. 

Figure 7.-~Acropora paniculata Ver., sp, nov. One ot the outer branches of 
the type. No. 8810. j. P. 259, 
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Figure 8 .—Acropora cucullata Ver., sp. nov. Two curved upright branohe* 
from near the margin of the type, 8 a. A marginal branch from the under 
Bide. No. 6180. f P. 258. 

Figure 0 .—Acropora pntnila Ver. A branchlet from the type. No. 1087. 
x2!£. P.850. 

Figure* 10, 10a,— Acntpora paniculata Ver., sp. nov. Portion* of branchlet* 
from the type. No. 8810. x2jj. P.250. 

Figure 11 .—Acropora cffutsa (Dana). Part of a branchlet of the type. No. 
8068. x 2§. P. 228. 


Plat® XXXVI E. 

Figure 1.— Acropora cucullata Ver., *p. nov. Two ascending branchlet* of 
upper side of type. No. 6180. x 2. P.258. 

Figure 2,— Acropora acuminata Ver. Part of a branch of type. No. 1007. x 2. 
P. 200. 

Figure 8.— Aoropora Ehrenlwrgh, var. scamlcnsf (Klz.). Branch of No. 6189. 
x If. P.261. 

Figure 4.— Acrojmm uppvessa (Ehr.). Brauchceof Dana’s type. No. 2029. x 1 jj. 
P. 222. 

Figure 5.— Acntpora paniculata Ver., sp. nov. Terminal branchlet of the type. 
No. 8810. xl^- P.259. 

Figure 6.— Acropora urceolifcra Ver., ftp. nov. Branch of the type. No. 4187. 
xlj. P.251. 

Figure 7.—Acropora negterta Ver., sp. nov. Distal part of branch of the type. 
No. 6126. xl|. P.250. 

Plat® XXXVI F. 

Figure 1.— Acropora cytherella Ver., sp. nov. Branchlet* of type. No. 2tH)7. 
x 2|. P. 258. 

Figure 2.— Acropora turbinata (Dana). Branchlctu of the type. No. 2017. x 2{. 
P. 242. 

Figure 8.—Acropora tumida Ver. Branchlet of type. No. 886. x 2J. P. 241. 
Figure 4.—Acropora TPicirdii Ver., «p. nov. Part of tip of upright superior 
branchlet of type. No. 6151. x 2{. P. 248. 

Figure ft.— Acropora neglcctaVer,, *p, nov. Part of branch of type with small 
lateral branchlet. No. 6126. x 2}. P. 250. 

Figured.— Acropora pachycyatjius Ver., «p, nov. Portion of type. No. 6141. 
x2f, P.286. 

Figure 7.— Acropora striata Ver. Part of a branch of the type. No. 1686. 
x2|. P.251. 

Figure 8.— Acropora tubigera (Bom). Branchlet* of a typical specimen. No. 
1870. x2{. P.280. 

Figure 0.—Acropora lAutonioa Ver., sp, nov. Portion of a branch of the tvpe. 
No. 1800. x2f. P.281. 

Figure 10.— Acropora stellulata Ver., Bp, nov. Portion of a branch of the type. 
No. 485. x 8. P.288. 
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Figure 11.— Acropom acuminata Ver. Portion of a branch of a cotype, No. 
1007. x 3. P. 20O. 

Figure 12.— Acropora indurata Ver., ap. nov. Small branchlet of the type. 
No. 0155. x2f. P.230 

Figure 18.— Acropora ureeolijera Ver., «p, nov, Tip of branch of the type* 
No. 4187. x2f P.251. 

Figure 14.-*-Acropora prolina Ver. Branchlet of the type. No. 1080. x2J. 
P. 287. 

Figure 15.—>4croporo micraphthalma Ver. Branch of the type. No. 774. x 3. 
P, 282. 

Figure 10.— Acropora diffusa Ver Portion of a branch of a cotype. No. 1808. 
x8. P.228. 


ADDENDA. 

Acropom effusa (Dana), see* p. 220, and A . secale (Stud.), see p. 244. 

Under these species I mentioned that they are closely allied, as 
shown by the types. 

A later comparison of the types, with reference to their relation¬ 
ship, shows that, judging from these two specimens, tney cannot 
properly he united, although they agree in mode of growth and some 
other characters. 

The cor&ilites show very evident differences without transitional 
forms. The axial corallites of secale are distinctly larger, through¬ 
out, than in effusa, and have thicker walls. The radial corallites are 
larger, more unequal, and more prominent; the larger ones are more 
tubular, with thicker walls, and a more nearly terminal caliele. In 
effusa they are more obliquely truncated with a shorter inner lip 
and more oblique calicle. 

Of course, a large series might serve to fill the gap between them, 
but for the present they seem as distinct as most of the related 
species. The types arc both from Point Pedro, Ceylon. 


Errata. 

Page 184, line 6 from bottom, for MiUipora read Mittepora. 

Page 222, line 19, add Pl. xxxvi. Fig. 22 ; and Pl. xxxvi B. Fig, 10. 
Page 229, line 17, add Pl. xxxvi D, Fig, 11, 

Page 244, line 8, omit Fig. 5a and 14a, 



VI. —Some Spidrhh and Mitks from the Bkkmi da Islands. 
By Nathan Banks. 


The following pages contain a list of some spiders and mites 
collected in the Bermudas by Prof. A. E. Verrill and some of his 
assistants. Most of them were gathered the past spring, 1901.* 
Several of the spiders are immature, so that they cannot be fully 
determined. Three of the spiders are described as new. There are 
twenty-eight spiders in the list, which is more than twine as large as 
any previous list. They are distributed in sixteen families ; the 
Theridiidie, with six species, leads in point of numbers; eleven 
families are represented by but one species 

John Blaekwall recorded six species of spiders from the Bermudas 
in l*68.f They are as follows : 

1. Loxoseeles rufeseens Lucas. + 

2. Epeira grantip^s Blackw, + 

:j. Thomism pattens Blackw. 4 
4. Satficus diversns Blackw. 

*>. lleteropoda venatoria Linn. 

Filistata depressa Koch. 

His Epeira gracilipes 9 which was originally described from Rio 
Janeiro, is probably the common Epeira the hi i Walek. The Filin- 
tufa depressa is the same as K hi hemal is Tleutz; while his Salticus 
diversm is a synonym of Plexippns paykutli Aud. and Sav. 

In 1889, Dr. George Marx reported on the spiders collected in the 
Bermudas by Prof. Angelo Heilprin.J 
He had twelve species, as follows : 

1. Eloborus zosis Walek, 

2 . KephUa clavipes Koch, 

J. Cyclosa caudata Hcntz. 

4. Jfyteira labyrinthea Hentz, + 

5. Theridium tepidariorum Koeb. 

* These collections were made in April and May, 1898, and from March 10th 
to May 9, 1901. Probably many other species could be found in summer and 
autumn.—A, E. V. 

t Notice of several species of Spiders supposed to be new or little known to 
Arachnologists. Ann. Mag, Nat, Hist, (4), ii, 1868, pp, 408-410, 

X A contribution to the knowledge of the spider fauna of the Bermuda Islands, 
Proc. Aoad. Nat. 8oi„ Philad., 1869, pp. 98-101, one plate. Heilprin’s collec¬ 
tion was made in midsummer. Prof. VerrilPs in the spring. This may account 
for part of the difference. 
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6. Argyrodes nephilee Taoz. + 

7. Pholcus tipuloides Koch. 

8. Dysdera crocata Koch. 

0. Plexippus pay Icy Hi And. 

10. Tapinottue melon oy no thus Lucas. 

11. Heteropoda venatorid Linn. 

12. Lycosa atlantica Marx. 

Although in the present list there are many more species than in 
these two together, there are five species in these lists (indicated 
by -f) which do not appear in the collections of Prof. Vemll. Add¬ 
ing these to the present list, we have a total of X\ spiders known 
from the Bermudas. 

Three of BlackwallV list he considered new ; the other three do 
not show anything as to the affinities of the fauna. Of Dr. Marx’s 
twelve species, ten are found in the Southern Pnitcd States, but 
most of these are widely distributed in the neotropical region. The 
present list will not uphold this atfiuity to the mainland, but indi¬ 
cates a relationship with the West Indian fauna. 

Although Blackwall described three new species in his list, Dr. 
Marx one in his, and the writer three in this list, it is quite improb¬ 
able that any of the species are peculiar to the islands ; two of those 
here described are known to me from llayti, and elsewhere in the 
West Indies. 


FILI0TATID2B. 

Filistata hibemalis Hentz. Large Brown Spider. 

MUstafa hibemalis Hentz, Joura. Best. Soc. Nat. Hist., iv, 227, pi. vii, fig 6, 
1842. 

Several specimens; a male from Walaingbam, Mayo; one speci¬ 
men from Tucker’s Island, 3 May, under stones. Known from the 
Southern United States, Mexico, Central America, and the West 
Indies. Nos, 2321, 2322, 2324, 2331-33. 

BCYTODXDM. 

BeytodM Umgipea Lucas. 

ScytodM btyipe* Lucaa, Ann. Soc. But, France, 1845, p. 71, pi. i, fig. I. 

Three specimens ; a male from mouth of Tucker’s Island cave, 
3 May. Known from northern South America, Central America, 
and West Indies. Two specimens collected by Mr. T, 6, Goslin in 
summer. Nos. 2319, 2343, 2360, 2408. 
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Scytode* fuse* Walckenaer. 

S^ytodes fuscti Walck., Apt^res, i, p. 272, 1887* 

One specimen from the entrance of Tucker's Island cave, 8 May. 
Distribution like that of the preceding species. Nos. 2355. 


DYSDBREDJE. 


Dysdera crocata Kocli. 

Dysdrra ciocata Kwh, Die Araeh , v, p. 81, pi. clxvi, figs. 892, 898, 894, 1839. 

Several specimens, one from Walsingham, 3 May, common under 
stones. Occurs in Europe and the Eastern United States. Nos. 
2308, 2347. 


OONOPIDJB. 

Oonop* bermudensis, »p nor. 

Cephalothorax, mandibles, sternum and legs pale yellow, the 
femora paler on bases, eyes on black spots ; abdomen pale gray. 
Cephalothorax clothed with scattered black hair; central eyes short 



Figure 1 06nop$ bermudensis ; a, eyes ; b, epigynum ; c, hind leg 

elliptical, touching; lateral eyes round, equal, their point of touch¬ 
ing opposite the middle of the contral eyes; the eye-area plainly 
broader than long. Legs with black hair and reddish spines, quite 
long and slender, hind femora thickened and reaching the posterior 
third of the abdomen. Palpi with many short stout spines and a 
pair of longer spines under the bases of the tibia and tarsus. 
Abdomen once and two-thirds longer than broad ; epigynum shows 
a transverse crescentic mark and from the middle in front is a 
clavate extension. 

Length, 2 mm . No. 9840. 

One specimen from the Bermudas, without more dftftoite locality. 
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DBAS8ED-2B. 

Gallilepis, ap. 

One immature specimen of a dark-colored species, from mouth of 
Tucker’s Island cave, 1 May. No. 2356. 


CLUBIONIDJE. 


Corinna, ap 

Several immature specimens from Hungry Ray, April. 


No. 2334 


Hypsinotus, ap. 

An immature specimen, very close to, and perhaps identical with 
II pumilis Keys., from Porto Rico. No. 2309. 


Anyphnna Verrilli, ap. nov. 

Cephalothorax pale yellowish, darker in front, the clypeus and 
mandibles red-brown; Rternura yellowish ; legs pale, more red- 
brown on metatarsi and tarsi, especially of the anterior pairs. 
Abdomen above and below pale, above with many rows of darker 
hairs. The cephalothorax is rather short and broad ; the A. M. E. 

scarcely diameter apart, rather closer to the 
equal A. 8. E.; P. M. E. somewhat larger, nearly 
twice their diameter apart and about as far from 
the nearly equal P. 8. E. Posterior eye-row 
strongly procnlved, longer than the anterior eye- 
row. Mandibles rather large and hairy, but not 
porrect nor divergent, a little longer than the 
patella of leg I. Legs of moderate length, and quite densely spined. 
Ventral furrow about three-fourths the distance from the spinnerets 
to the lung-slits ; abdomen about twice as long as broad, truncate 
at base. 

Length 

One specimen from Walflingham, 3 May, 1901. I have also seen 
specimens from parts of the West Indies. No. 2340. 



Figure 2 .—Anyphana 
Vrrrilli, eplgynum. 


Eutichurus iasulanus, «p. nor. 

Cephalothorax dull brownish yellow, eyes on black spots ; mandi¬ 
bles red-brown; sternum brownish yellow; legs pale greenish ; 
abdomen pale gray, rather darker above than below, blackish 
aronnd the spinnerets, the latter pale. The cephalothorax is rather 
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low and quite broad in front. The mandibles are large and gibbous 
above at base, plainly divergent, in front with many small granules 
from each of which arises a bristle. Posterior eve-row straight, a 
little longer than the anterior ; all eyes sub- 
equal. A. M. E. less than their diameter 
apart, and as close to the equal A. S. E.; 

P. M. E, once and one-half their diameter 
apart, about diameter from the equal P. S. E. 




Figure 8 .—Kutichurus 
inmlamt # ; epigynnm. 


Legs moderately long, very hairy, with a few weak spines ; two 
pairs under the tibiae and metatarsi T and II; tibia? Ill and IV 
below with one spine near base, one near middle, and a pair at. tip, 
these metatarsi with three pairs below. Abdomen about once and 
three-fourths as long as broad, broadest behind the middle, rounded 
at base and tip, convex above ; the superior spinnerets long, two- 
jointed, the apical joint tapering and as long as the basal; epigynum 
shows two oblique, elliptical openings, some distance apart. 

Length $ , 5.5 ram . No. 2862. 

One female from the Bermudas (without more definite locality) 
collected by W. G. Van Name, in May. It occurs also in llayti. 


DIOTYNIDJE. 

Diotyna, up. 

One young specimen, without particular locality. 


No. 236* 


AGALBNTDAE. 

Tegenaria derhami Scopoli. 

Aranea derhamt Scop., Entoin. Carnioli., p. 400, 1768. 

Tegenai'ia dtrhami Emerton, Trans. Conn. Acad., viii, p. 29, pi. vii, figs. 
6, 6c; 1890. 

Several specimens; one from Walsingham, 3 May; another 
preyed upon by Plexippue paykulli> 20 April. It is a cosmopolitan 
spider. Nos. 2326, 2327. 


PHO&CXDJ& 

Pholous tipuloides Koch. 

Pholcu* tipuloides Koch, Die Araobn, Australians, p. 281, 1871. 

Fholcus tipuloidss Marx, Proc. Phil. Acad. Nat. Soi., 1889, p. 99, pi. iv, fig. 5. 

Several specimens, some from Tucker’s Island cave, 3 May. (It 
occurred at and within the entrance of the cave in considerable 
numbers.—A. E. V.). A cosmotropical species. Nos. 2315, 2810, 
2320, 2361, 2409. 
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THKBIPIIDJB. 

Theridium tepidariorum Koob. 

Theridium tepidariorum Koch, Die Arach,, viii, p. 75, figs. 647, 648, 1841. 
Theridium tepidariorum Emer., Trane. Conn. Acad., vi, p. 18, pi. ii, ftg. 1, 
1882. 

Four specimens collected by Mr. T. (3. Goslin in summer. Nos. 
2401, 2407. It is fouud in houses throughout the civilised world. 

Theridium studioeum Hentz. 

Theridium studioeum Hentz, Journ. BoBt Soc. Nat. HM., vi, p. 274, pi. ix, 
fig. 6, 1850 

Two females from Walsingbam, 3 May. Occurs in the Southern 
States, and Mexico. No. 2349. 

Theridium rufipee Lucas. 

Theridion ruflpes Lucas, Explor. de TAlgfcrie, Arachn., p. 268, pi. xvi, ftg. 5, 
1847. 

One specimen, male, from mouth of Tucker’s Island cave, 3 May. 
A common cosmotropical spider. No. 2854. 

Lathrodectus geometricus Koch 

Lathrodectus geometricus Koch, Die Arachn., viii, p. 117, pi. eclxxxiv, fig. 
684, 1841. 

Several examples ; a pair from Paynters’ Vale, 28 April; two 
females have their egg-cocoons. Known from South America, and 
the West Indies. Nos. 2323, 2852, 2353, 2363. 

Bathyphantes, »p. 

Two specimens, both immature; the sternum and venter are black, 
the dorsum of abdomen dark gray with a black herring-bone mark, 
legs pale, cephalothorax yellowish. No. 2338. 

Erigona, sp. 

One female, immature, abdomen and sternum black, mandibles 
rather prominent and diverging. No. 2885. 
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tnLOBOBXDJB. 

Uloborus geniculatus Olivier. 

Arancus geniculatus Oliv., Ency, Meth., ii, p. 214, 1789. 

Uloborus zosis Walck., Aptfercs, ii, p. 281, 1842. 

Uloborus zosis H*rx, Proo. Acad. Nat. Sci. Phil ad., 1889, pi. iv, fig. 1. 

Several specimens received from Mr. T. 6. Goslin, collected in 
summer. Nos. 2404, 2406. A widely distributed, cosmotropical 
spider. 


SPEIBHUB. 

Oycloaa caudata Hentz 

Epeira caudata Hentz, Joam Boat. Soe. Nat. Hist., vi, p. 28, pi. iii, figs. 14, 
14a, 146, 1860. 

OycU)*a comca Emerton, Trans. Conn. Acad., vi, p. 821, pi. xxxiv, fig. 8,1884. 

Various specimens, several from WalBingham woods, 3 May, on 
trees; two from Tucker’s Island, 3 May. Distributed over the United 
States and Mexico. Nos 2839, 2860, 235R. 

Argyxoepeira hortorum Hentz. Silver Spider. 

JBpeira hortorum Hentz, Journ, Boat. 8oo Nat. Hist., v, p. 477, pi xxxi, fig. 
19, 1847. 

Arggroeptira hortorum Emerton, Trans. Conn. Acad., vi, p. 889, pi xxxvii, 
figs. 29*82, 1884. 

Three adnlts from Walsingham woods, 3 May, on trees ; several 
young specimens. Occurs in the eastern United States, Mexico, and 
the West Indies. No. 2830. 

Nephila olavipes Fabrieina. Silk Spider. 

Aranea clavfpts Fahr., Entqm. Syat., ii, p. 420, 1775. 

Nephila claoipes Koch, Die Araohn., v, p. 81, pi. olii, fig. 865, 1889 

Several adults taken by Mr. T. G. Goslin, last summer. The 
largest has an expanse of 5.5 inches. This is the typical form, as is 
shown by Mr. F. O. P. Cambridge in a recent paper on spiders from 
the Bahama Islands (Anm Mag. Nat. Hist., April, 1901, pp. 822- 
882). 

Occurs along the South Atlantic coast, and the regions adjacent to 
the Carribean Sea. 

(The adults are found only in late summer and autumn. It is men¬ 
tioned by the earliest settlers, 1610-1616.-—A. E. V.) Nos. 2314, 
young; 2899, adult. 

Trans. Conn. Acad., Tol. XI , 


18 


January, 1902. 
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SPAEASSIBJL 

Heteropoda venatoria Lmn Great House Spidet 

Aranea vsnatoria Linn , Syet Nat, Ed x, p 1087, 1758 

Ooyptte murtna Koch, Pie Arach , xii, p 86, pi tootv, fig 978, 1845. 

Several specimens, one >ery young. A common cosmotropical 
spider, occurring in the extreme southern portions of the United 
States. (Found m outhouses and sometimes in dwellings The 
largest are 4.50 inches across the outstretched legs It is a very 
active running spider—A. E. V.) Nos. 2305, 2806, 2817, 2342. 

LTCOSXD2B. 


Lycosa atlantica Marx 

Lycosa atlantica Marx, Prop Acad Nat Sci , Philad , 1889, p 100, pi. iv, 
fig 4 

Several specimens; one from Hungry Bay, April, under stones; 
another from the mouth of Tucker’s Island cave, May 3. It is very 
possibly the same as Lycosa fusca Keys., described from Cuba in 
1877. Nos 2307, 2325, 2357, 2405. 


OXYOPXD2E. 

Oxyopes aalticus Hentr 

OxyoptH nalticu* Hentz, Jour Host Soo Nat Hist, v, p 196, pi xvl, fig 10, 
1845 

Two immature specimens. Occurs from the southern United 
States to Brawl. No. 2345. 


ATSTDM. 

Wala vernalis Peokbam Jumping Spider. 

Anoka vtmalu Peck , Proc Zofil Soo. London, 1898, p 701 
Ano^pa vsmali* Peok., Occ Pap. Nat Hist. Soc Wise , vol tt, no 8, pi. xiii, 
fig. 8,1894 

One female collected by Mr. T. O. Goslin in summer. No. 2410 . 
Described from Jamaica, but now known from many parts of the 
West Indies. 
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Tapinattus melanognathus Lucas. Jumping Spider 

SalticuH melanognathua Lucas, Hist. Nat. d’llea Canar., ii, p. 29, 1889, 
MenemeruH melanognathua Marx, Proc, Acad. Nat. Sci., Philad., 1889, p, 99, 
pi iv, ftg. 8. 

One specimen. A cosmotropical spider, found in Florida and 
California. No. 2813. 

Plexippus paykulli And. and Sav Larger Jumping Spider. 

Altus pay hull i A. and 8 , Descrip. de l'Egypte, xxii, p. 172, 1827 
Menemmis paykulli Marx, Proc Acad. Nat. Sci., Philad , 1889, p. 99, pi. h, 
tig. 2. 

A number of specimen*; one feeding on a Tet/enaria derhami , 2o 
Atyril. A very common cosmotropical spider, not rare in the 
southern United States. No*. 2310-12, 2859, 2402. 

ACAEINA. 

Actineda agilis Banks. Mite. 

Actlneda agilit Bks., Trans. Amer. Entom. Soc., 1894, p. 211. 

Two specimens, one from Castle Islaud, under stones, 24 April. 
Previously known only from the eastern United States. No. 2379. 

Bhyncholophus, sp. Mite. 

Two specimens of a small, undescribed species. No. 2380 . 

Holoataspi*, sp. 

Two specimens and one young, probably of the same species. The 
American forms of this genus have not been studied. No. 2381. 




VII. —The Marine and Terrestrial Isopods of the Bermudas, 
with Descriptions of New Genera and Species. 

By Harriet Richardson. 

[Collaborator, Smithsonian Institution.] 

1. The Marine Isopods of the Bermudas , with descriptions of 
thirteen New Species and three New Genera . 

There is almost no literature relating to the Marine Isopods of the 
Bermudas. 

In 1891 Ives* described and figured a new species of Vymodocea 
from the Bermudas ( C . bermudensis) 9 which has since been referred 
to the genus Dynamene . 

Several species of wide-spread distribution have been recorded 
from the Bermudas, as for example, Idotea marina (Linmeus), speci¬ 
mens of which are in the Smithsonian Institution. It was taken in 
abundance by the Yale party in 1901, in Hamilton Harbor, 

Spence Batef mentions, without any description, a species of 
Bopyrus from the Bermudas, parasitic on Latreutes ensiftrus 
(Milne-Edwards), which is without doubt, identical with Bopyroides 
latreuticola Gissler, found on the same host at Beaufort, North 
Carolina. 

The material for the present paper is the result of three expedi¬ 
tions to the Bermudas; one in 1876-7, when Prof. George Brown 
Goode collected a number of Isopods ; one in 1898, undertaken by 
Prof. A. E. Verrill and party ; and another in the spring of 1901, 
by Prof. A. E. Verrill and Mr. A. H. Verrill. 

These collections contain both known and unknown species. 
Among the known species are to be mentioned specimens of Dyna¬ 
mene bermudemis Ives, and Idotea marina (Linmeus), already 
recorded from the Bermudas. 

Also specimens of Corathma quadricomis Hansen, Akirona 
krebsii Hansen, Nerocila acuminata Schioedte and Meinert, Dyna¬ 
mene perforata Moore, and (Jilicma caudate (Say), common to West 

# Proc. Fhilad. Acad. Nat. Set., 1891, p. 194. 

fKeport of the Scientific Basalts of the Exp. Voyage of H. II. S. Challenger, 
xxiv, p. 589, 1888. 
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Indian waters ; Tana is cavolinii Milne-Ed wards, Leptochdia rapax 
Harger, and Leptochelia dab la (Kr^yer), the first and last named of 
wide distribution, and all three common to the Northeast coast of 
America. These species have not been previously recorded from the 
Bermudas. 

The thirteen new species herein described are representatives 
of the following families: Apseadidm y Anthurida\ Cirohmidw, 
Sphceromida? , and Janiridw. Three are the types of new genera. 


CHELIFERA or TAHAIOIDEA. 

Family Tanaidn. 

Tanais cavolinii Milne-Edwards. 

Tanais cavolinu Milne-Edwards, in Audonm and Milne-Edwards, Pnki* 
d’Entomologie, i, pi. xxtx, fig. 1,1828; Hist. Nat. deg Crust, iii, p. 141, pi 
xxxi, fig. 6, 1840 

Tanai* tomcntosus Kr^yer, Natarfaist. Tidsakr , iv, p. 188, 1842; ibid (2)ii, 
p. 412,1847; Voy en Scaud., Crust., pi. xxvii, figs. 2a-q, 1840. Lillje- 
borg, Of vers. Vet.-Akad. Forh., Arg,, nil, p 28, 1851. Meinert, Crust 
Isop. Ampb. Dec. Danai®, p 86, 1877. 

Crossurus vittatus Rathke, Fanna Norwegens, p. 89, pi. 1, figs. 1-7, 1848 

Tanais hirlicaudaiu b Bate, Rep. Brit Assoc., 1860, p. 224, 1861. 

Tanais vittatus LiUjeborg, Bidrag Kfinn Crust. Tanaid, p. 20, 1865 Bate 
and Westwood, Brit. Seas. Crust., ii, p 125, 1866. Stabbing, Trans. 
Devon. Assoc., 1874, p. 7, and 1879, p. 6; Ann. Mag. Nat. Hist., (4) xvii, p 
78,1876. Verrill, Am. Jour, Sci (8), x, p. 88, 1875. Harger, Proc. U, S. 
Nat. Mus., ii, p. 162,1879; Rep. U, S. Fish Comm., pt. 6, p. 418-419, pi. 
xili, figa. 81-82, 1880. 

Tanais tomentosus G. 0. Bars, Crust, of Norway, il, pt. i, ii, p. 18, pi. v, 1896. 

Tanais Cavolinii DoUfus, Bull Boo. Zooi. de France, xxi, p, 207,1897; M6tn, 
de la Boc. Zottl. de France, xi, p. 35.1808. Norman, Ann. Mag. Nat Hist. 
(7), iii, pp. 882-888,1899. (See Norman for synonymy and full reference.) 

Hab. Castle Harbor, Bermudas, iu dead coral, collected by A. K. 
Verrill and party. 

Also found at Noank, Conn.; Long Island Sound; Greenland; 
west coast of Norway; British Isles; West France; Azores* 
Depth, 1-8 ft. (Verrill). 
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Leptochelia dubia (Kr*yer). 

TanaU dubius Kr^yer, Naturh. Tidask , iv, p. 179, pi. ii, figs. 30-22, 1842-3. 

l*aratanai» aIgicola Hargor, Am. Jour. Soi. and Art, xv, p. 877, 1878. 

Leptochelia algicoUi Harger, Report U. S. Fish Com., pt. 6, p. 421, 1880. 

Leptochelia dubia G. O. Sara, Arohiv for Math, og Naturvid., p. 26,1880; and 
p. 817, pi. x, xi, 1886. 

tsptochelia algicola Dollfus, M6m. de la Roc. Zool. de France, xi, p. 44, 1898. 

Leptochelia dulna Norman, Ann. Mag. Nat. Hiat. (7), iii, p. 884, 1899. 

I Leptochelia mcerta Moore, Report U. S. Fiah Com., ii, p. 163-106, 1901. 

There are two males and a small number of females in the collec¬ 
tion. The males and females agree with the original description and 
figures of L. dubia (Kr^yer), the inner branch of the uropoda in 
both sexes consisting of five joints.* 

There are also two specimens in the collection, both females, which 
have the inner branch of the uropoda two jointed. Although this 
may bo a new species of Leptorhelhr , 1 do not feel warranted with 
such scanty material, and with no males, to describe a new species of 
this genus. 

Hab. Castle Harbor, Bermudas, collected by A. E. Verrill and 
party, in 189K Also Jersey ; Birterbuy Bay, Ireland; Falmouth 
Harbor ; Valent ia, Ireland ; Mediterranean ; Atlantic coast from 
Brittany to Senegal and Teueriffe ; Northeast coast of N. America ; 
Brazil. 

Leptochelia rapax Burger. 

Leptochelia rapax Harger, Proo. U. S. Nat. Museum, ii, p. 168, 1879. Repmt 
U. 8. Fiah Comm., pt. vi, p. 424, pi. xiii, figs. 89, 90, 1880. 

Hab. Bermudas, collected by W. G. Van Name, May, 1901. 

Also found at Annisquam, Mass., in 3 feet of water, on muddy 
bottom. 

* There is no character of specific importance to separate L. algieola Harger 
from L . dubia (Kifyer) the males and females of L, dubia in the collection from 
the Bermudas agreeing with Hargcr’s specimens as figured and described, with 
the exception that the Bermudian specimens have five joints to the inner branch 
of the uropoda instead of six. Stubbing has pointed out (Ann. Mag. Nat. Hist. 
(8) xvii, p. 168-159, 1896) that there is some variation in the number of joints 
in several species of Leptochelia, and h. Bdwardrii, which Krfyer figures and 
describes as having seven joints to the inner branofa, is now recognised as a 
synonymy of L eewignyi, which is figured and described by the same author as 
having six joints. It is not improbable, as Btebbing has suggested, that L . 
satignyi and L. dubia are identical. 
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Family Apseudidft 

Apseude* triangulate Bichardson, sp nov 

Platb XXXVII Fxauiurs 1 f> 

Body narrow, elongated, surface smooth. 

Head with frontal margin produced at the middle in a rostrum 
like a spear point, whose sides near the base are excavated below the 
lateral expansion of the rostrum. On either side of the excavation 
thus formed the margin is acutely produced in a small anterior pro¬ 
cess. Lateral to this process is the ocular process, which is pro¬ 
duced anteriorly about the same distance. The eyes are distinct 
and black and occupy almost the whole surface of the ocular lobe. 

The first pair of antennip have the first joint of the peduncle long, 
the inner lateral margin of which is armed ^ ith three long spines 
and one small one ; the outer margin, with one large spine near the 
apex. The second joint is one-third the length of the first joint and 
is unarmed. The third joint is one-half as long as the second joint. 
The flagellum is composed of about fourteen joints ; the secondary 
appendage of about seven joints. The peduncle of the second pair 
of antennae extends to the end of the first joint of the peduncle of 
the first pair, and has an exopod developed at the base of the third 
joint. The flagellum is composed of about ten joints, and extends 
about half the length of the flagellum of the first pair of antennae. 
There is a prominent spine on the epistoma. 

The first free segment of the thorax is shortest,* tbo two following 
ones being longei, the next two the longest, and the last but little 
longer than the first The first segment is as wide as the head, the 
others decrease in width gradually. The antero-lateral margins of 
all the segments except the first are produced into one acute process, 
of the fourth and fifth free segments into two acute processes. The 
last segment bears a ventral spine. 

The abdominal segments gradually decrease m width backwards. 
The sixth or terminal segment is produced on either side near the 
base into two aoute processes. Beyond the last process the segment 
widens slightly for the attachment of the uropoda, and ends pos¬ 
teriorly in a triangular process. The uropoda are very long, the 
inner branch being half the length of the body, and composed of 
about twenty-five joints. The outer branch is composed of seven 
joints. 

First gnathopods with the upper distal margin of the propodus, 
finely serrate and armed with a tooth near the articulation of the 
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dactylua. Second gnathopods have the merus armed with one 
spine at its distal extremity on the posterior margin, and one on the 
anterior margin ; the carpus armed with two spines on its posterior 
and one on the anterior margin at the distal extremity; the margin of 
the propodus armed with three spines on the posterior margin, and one 
large spine and one small one at the distal extremity on the anterior 
margin. The dactylus is serrate on its inner margin. Exopods are 
present on both first and second gnathopods. The other legs are 
beset with spines. 

The specimen is a female and has a large marsupium filled with 
eggs, extending the length of the first four free segments of the 
thorax. 

Only one individual was collected by A. E. Verrill aud party, in 
Harrington Sound, Bermudas. 

Type specimen in Peabody Museum, Vale University. Cat. No. 


Apseudes propinquus Richardson, up nov 

Plato XXXVII Figures 6-9 

Body narrow, elongated, surface smooth. 

Head with frontal margin produced in the middle in a long, acute, 
deflected process, from base of which on both sides there is an 
abrupt lateral expansion, the margin forming an outward curve 
which extends to the base of the ocular lobe and then proceeds 
straight to the lateral margin of the head. Ocular lobe produced in 
an acute process. Eyes large, black, occupying the whole of the 
ocular lobe. 

First pair of antenme with first joint of peduncle long, and 
armed on inner lateral margin w^th two large spines and one small 
one near the base, and on distal end of outer margin with one large 
spine. Second joint less than one-third the length of first joint and 
unarmed. Third joint one-half as long as second joint. Flagellum 
composed of sixteen joints. Secondary appendage composed of 
eight joints. Second pair of antenna) with an exopod at base of third 
joint of peduncle; flagellum composed of ten joints. There is a 
conspicuous spine on the epistoma. 

First two free segments of the thorax about equal in length, the 
three following ones longer, increasing in length, the last segment a 
little longer than the first two. The antero-lateral margins of all 
the segments are acutely produced, those of the fourth and fifth free 
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segments have two anterolateral angulations. There is an anteriorly 
directed curved spine on the ventral surface of the first free aeg- 
ment. On the ventral snrfaco of the second segment there is a 
straight spine directed posteriorly. The third, fourth, and fifth seg¬ 
ments bear each a ventral curved spine directed anteriorly. The 
sixth segment has on the ventral surface a large* stout process. 

The lateral margins of all the first five abdominal segments are 
drawn out in acute processes. 

The terminal segment has two lateral angulations above the 
attachment of the uropoda. The posterior margin is triangulate. 
The inner branch of the uropoda is very long, equal in length to 
half the body, and is composed of thirty-four joints. The outer 
branch consists of eleven joints. 

The first gnathopods have a tooth on the distal margin of the 

propodus near the articulation of the dactylus. There is a con¬ 

spicuous spine on the posterior margin of the basis. 

The second gnathopods have one spine at the distal end of the 

merus on the anterior margin ; one spine at the distal end of the 

carpus on the anterior margin and two spines on the posterior mar¬ 
gins of the same joint; four spines on the posterior margin of the 
propodus and two on the anterior margin at the distal extremity ; 
the dactylus is serrate along the inner margin. ExopodN are present 
on both first and second gnathopods. The other legs are beset with 
spines. 

A few specimens, both males and females, were collected by A. 
E. Verrill and party at Bailey Bay and Castle Harbor, Bermudas, 
in 189N. 

Type specimen from the Bermudas in Peabody Museum, Yale 
University. Cat. No. :U94. 

This species is very closely related to Aptitudes intermedin* 
Hansen 41 but differs in the following points. 

1.—The first joint of the peduncle of the first pair of antenna? is 
armed with three spines on the inner margin, and one spine on the 
outer margin at the distal end. In A. intermedins , this joint is 
unarmed. 

2*—In the increased number of joints in the flagella of both pairs 
of antenna, there being sixteen joints in the flagellum of the first 
pair of antenna, eight in the secondary appendage, and ten in the 
flagellum of the second pair of antenna, while in pr. Hansen’s spe- 

"Isopoden, Ouxuaoeen, und Btomstopoden dtr PUnktan-Expedition, p. 49-40, 
pi. v, Ag. HMOb, pL vi, fig. 1, 1825. 
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dies the flagellum of the first pair of an tenure is composed of seven 
joints, the secondary appendage of three joints, and the flagellum of 
the second pair of antennse of four joints. 

—In the much greater length of the uropoda, the inner branch 
of which in A. propin gnus is half the length of the body and com¬ 
posed of thirty-four joints, the outer branch consisting of eleven 
joints, while in A . intermedius the outer branch has only four joints, 
and the inner branch is only twice the length of the terminal abdo¬ 
minal segment and is composed of only fifteen joints. 

Parapseudes goods! Richardson, sp nov. 

Plate XXXVII. Figukkh 10-14 

Surface of body smooth ; color light yellow. 

Head but slightly narrowed anteriorly. Eyes with large, brown 
ocelli and placed on ocular processes, articulated to the head. 
Frontal margin with a rostrum projecting between the basal joints 
of the first pair of antenna;. The base of the rostrum is constricted, 
the anterior margin broadly rounded. 

The first pair of antennas have the peduncle short, the first joint 
twice as long as the second, the third half as long as the second, all 
three with margins smooth, unarmed, but fringed with long hairs. 
The flagellum consists of seven joints; the secondary appendage of 
four joints. The second pair of antennre extend only to the end of 
the peduncle of the first pair; the flagellum contains five joints; a 
scale is articulated to the peduncle. 

The first, second and third free thoracic segments are about equal 
in length, the following three being longer than the first three, and 
sub-equal. The first and Second segments have a small epimeral 
lobe on the antero-lateral margin. The third segment has a small 
lobe about the center of the lateral margin. The lobes of the three 
following segments are situated posMaterally. 

The abdomen is very short; all the segments together not equal¬ 
ling in length the last two thoracic segments. The first five seg¬ 
ments have the margins produced at the Bides, with deep lateral 
incisions between the segments. 

The terminal segment is triangulate posteriorly with the apex acute. 
The uropoda are quite half the length of the body; the inner 
branch consisting of about twenty-five joints, the outer and smaller 
branch consisting of six joints. There are but four pairs of pleo- 
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The firAt pair of lege of the female are much more slender than 
those of the male. In the male there is a deep excavation on the 
distal margin of the propodus near the articulation of the dactylus, 
while in the female this excavation is comparatively small. In the 
male there is a spine within this excavation and one on the dactylus, 
both situated at the articulation of the dactylus and the propodus. 
Exopods are present on both pairs of gnathopods. All the other 
legs are very spinulose 

A few specimens (types) were collected by A E. Verrill and party 
in 1898, at Castle Harbor, Bermudas, and one specimen was collected 
by G. Brown Goode at the Bermudas in 1876-7. 

Type in Peabody Museum, Yale University. Cat. No. 3222. 

This species has a close resemblance to Parapseudes latifrons 
(Grtibe),* but differs in the following characters: in P. goodei the 
first pair of gnathopods are more robust ; the propodus has a deep 
excavation near the articulation of the dactylus, within which is a 
large spine. There is also a spine on the dactylus. 

The rostrum is constricted at the base in P. goodei , while in P. 
latifrons the line is uubrokeii from the apex of the rostrum to the 
lateral margin of the head. 

The secondary appendage of the flagellum of the first antennas is 
composed of tour joints in P \ goodei while in P. latifrons this 
appendage is composed of seven joints. The flagellum of the second 
pair of antennae consists of five joints in P. goodei , white in Grttbe’a 
species it consists of eight joints. 


FLABELLIF2CRA or OTXOtBOXBXA. 

Family Anthuridas, 

Paranthura infundibulata Richardson, ep. nov 

Plat* XXXVIH. Fmtnucs 15-20. 

$ . Body narrow, elongate ; color yellow, with markings of black. 

Head with antero-lateral angles prominent, between which the 
frontal margin is excavate for the reception of the antenna, the mid¬ 
dle being produced in a conspicuous median point The eyes are 
situated in the antero-lateral prolongations. 

*Rhota latifrons Grttbe, Die Intel Luaein find ihre Meeresfatma, p. 75,1804. 

Pampssudts laUfrons G 0 Sara, Archiv for Math, og Natarridenekab, VoL 
*i, p. 004, pi. vfU, |886. 
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The first pai? of antenna? have the basal joint long, oblong in 
shape, the other two joints of the peduncle being short and about 
equal in length ; the flagellum consists of nine joints. 

The second pair of antennre have the second joint of the peduncle 
very long, slightly exceeding in length the first and second pedun¬ 
cular joints of the first pair of antennap. The second antenme are 
geniculate at the articulation of the second and third joints.' The 
other three joints, following the second, are of nearly equal length. 
The flagellum consists of a single tapering joint, furnished with 
hairs. 

The first three thoracic segments are about equal in length, 
elongate, the first two having their posterior angles rounded. The 
fourth, fifth and sixth segments are equal in length, and one- 
third shorter than the first three. The seventh segment is about half 
as long as the preceding one, and has the posterior angles produced 
downwards. 

The segments of the abdomen are distinct, and very short, all five 
anterior to the terminal segment being no longer than half the length 
of the seventh thoracic segment. The terminal segment is long and 
narrow, of the same width throughout its length, except at the apex, 
where the lateral margins arc abruptly drawn out into processes, 
which curve upwards, giving a funnel-shaped appearance to the pos¬ 
terior end of the segment, which is very concave. The posterior 
margin is truncate and coarsely denticulate. 

The inner branches of the uropoda do not quite reach the extremity 
of the terminal abdominal segment. The basal joint is about half 
the length of the terminal abdominal segment. The inner branch is 
extremely concave, with its entire margin denticulate, its ventral sur¬ 
face having a longitudinal carina. The outer and superior branch is 
long and narrow, quadrangular and somewhat narrowed posteriorly, 
and from the middle slightly curving upward, coarsely denticulate on 
its inner lateral and posterior margin, the teeth being rather widely 
separated. The branches of the uropoda and the terminal abdominal 
segment are fringed with hairs. 

The first, seoond and third pairs of legs are snb-cheliform. The 
second and third pairs have the propodus similar in shape to the first 
pair, but more slender and armed on their posterior margin with 
seven or eight large conspicuous spines. The other legs are longer 
and more slender, and armed with four spines on the anterior margin 
of both the carpus and the propodus. 
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A number of specimens, all males, were collected by George Brown 
Goode in 1876-7, at the Bermudas. 

Type specimens in Peabody Museum, Yale University. Cat. No. 
3207. 

Faraathura verriUii Richardson, sp nov 

Plate XXXVIII Figures 21-22 

Body narrow, elongate. Color dark brown, with scattered black 
dots. 

Head with lateral angulations prominent, rounded, between which 
the front is excavate on either side of a small median point. Ryes 
large, situated in the lateial angulations. 

First pair of antenme have the first joint of the peduncle oblong, 
the other two shorter and about equal in length, flagellum six to 
seven jointed. The second pair of antenna* have a five-jointed 
peduncle, (the first joint being short and indistinct,) of which the 
second and fifth joints are longest, the flagellum being consolidated 
into a single, flattened, tapering joint, furnished with hairs. 

The first five thoracic segments are of equal length. The sixth is 
somewhat shorter than any of the others, and the seventh is half as 
long as the sixth 

The abdominal segments are distinct, the first five taken together 
being no longer than the seventh thoracic segment. The terminal 
abdominal segment is long and narrow, rectangular jn shape, with 
margins entire. The basal joint of the uropoda is half as long as 
the terminal segment of the abdomen; the inner branch is rectangu¬ 
lar, coarsely denticulate, and reaches the apex of the telson. The 
outer superior branch is narrow, elongate, rectangular, with mar¬ 
gins coarsely denticulate, the teeth being close together. 

The branches of the uropoda and the terminal abdominal segment 
are fringed with long hairs 

The first three pairs of legs are sub-chelate. The second and third 
pairs have the posterior margin of the propodns armed with spines, 
as in the preceding species. In the following four pairs of legs the 
anterior margin of the propodns is armed with four spines. 

A single female was collected by A, S. Verrill and party in 1898, 
at the Bermudas. Depth, 1-2 feet. 

Type specimen in Peabody Museum, Yale University. Cat. No. 
8186. 
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Oolanthur* Richardson, gen nov. 

Body narrow, elongate. First pair of antenna? composed of four 
joints, the last joint being the flagellar joint. Second pair of antenna 1 
composed of five joints, the terminal joint fringed with haire. 

The first six segments of the thorax large, the seventh very short, 
abruptly narrower than the sixth, not as wide as the abdominal 
segments and devoid of legs. 

The first three pairs of legs are sub-chelate, the three following 
pairs ambulatory. 

The abdominal segments are well defined and distinct from one 
another. The terminal abdominal segment is rounded, entire. The 
inner branch of the uropoda is likewise rounded; the outer and 
superior branch arches over the telson. 

This genus agrees with both Jfyssura Norman and 8tebbing and 
Oruregans Chilton in the absence 0 f the seventh pair of legs, but 
differs from the first named in the structure of the antennas both 
pairs of antenna 1 in Jfyssura having multi-articulate flagella; in the 
structure of the outer branch of the uropoda, which in Ilyssura does 
not arch over the tolson; and in the structure of the mouth parts. 
Oolanthura differs from Oruregans in the presence of eyes, which 
are wanting in Oruregans , and in the structure of the outer branch 
of the uropoda, the outer branch in Oruregans being very narrow 
and not arching over the squ ami form telson, while in Colanthura 
the outer branch is broad and arches over the rounded terminal seg¬ 
ment* The structure of the mouth parts is the same as found in the 
genera Paran1hura y (Jalath ura and Oruregans . 

Colanthura tenuis Richardson, ap. nov. 

Plats 3CXXV111, Figures 28 - 88 . 

Body narrow, elongate; surface smooth; color light yellow. Head 
with a prominent median process extending between the first pair of 
antenna*. Antero-lateral angles prominent, produced, reaching the 
distal end of the first joint of the peduncle of the first pair of antenna*. 
Eyes large, conspicuous. 

First pair of antenna* consist of four joints, the terminal or flagellar 
joint lasing fringed with long hairs. The second pair of antenna? 
are composed of five joints, the terminal joint being fringed with 
hairs. 

The first three thoracic segments are about equal in length. The 
fourth and fifth segments are each much longer than any of the 
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three preceding segments, and are about alike m size. The sixth 
segment is short, not quite as long as any one of the first three seg¬ 
ments. The seventh is very short, being one-third the length of the 
sixth segment, and in both specimens examined is devoid of legs. 

The segments of the abdomen are distinct, the first five together 
not being as long as the sixth thoracic segment. The last thoracic 
segment is abruptly narrower than the sixth, and is likewise some¬ 
what narrower than the abdominal segments. 

The terminal segment of the body is linguiform, the posterior 
margin evenly rounded and smooth. The inner branch of the 
uropoda is likewise ronnded posteriorly with a smooth margin. The 
outer and superior branch arches over the telson. Both branches, 
as well as the terminal abdominal segment, are fringed with hairs. 

The first pair of legs are cheliform, the propodus unarmed. The 
second and third pairs are also cheliform, but smaller, with the pro¬ 
podus armed on the posterior margin with five spines. The three 
following pairs of legs are ambulatory in character. The seventh 
pair are wanting. 

Two specimens were collected by A. E. Verrill and party at the 
Bermudas in 1898. Both specimens are adult females, the marsupium 
in one being very large and extending the entire length of the thorax, 
from the second segment. 

Type specimen in Peabody Museum, Yale University. Cat. No. 
8252. 

r 

Anthelura affinis Richardson, sp. nov. 

Plats XXXVIII. Fiotnuw 29-82. 

Body narrow, elongate. Head with small median point. Eyes 
distinct, situated in antero-lateral angulations. 

Antennae of both pairs with flagella consisting of several joints, 
and fringed with long hairs at the tip. Maxillipeds consist of five 
joints. 

First three thoracic segments about equaJ in length. Three fol¬ 
lowing segments somewhat longer, and sub-equal. Seventh segment 
fully half the length of preceding segment. 

All the segments of the abdomen distinctly defined. Terminal 
segment narrowly linguiform, roundly triangulate at the apex and 
with smooth margins. 

Outer superior branch of uropoda long, oval, reaching quite to the 
extremity of the terminal abdominal segment, and arching over the 
telson. Inner branch with posterior margin widely rounded and 
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extending beyond telson. Both branches have the margins smooth, 
entire. 

First gnathopods with small hand. Dactylus short. Free inner 
margin of propodus furnished with hairs. Second gnathopods and 
first periopods similar in shape to, but smaller in size than, first pair 
of gnathopods. The free inner margin of the propodus is beset with 
two spines, the carpus with one spine. The remaining periopods 
have a single spine at the distal margin of the propodus and two 
spines on the carpus. 

One specimen, a female, was collector! by A. K. Yerrill at the Ber¬ 
mudas in 1901. 

Type in Peabody Museum of Yale University. Cat. No. 8349. 

This species differs from A, elongata Norman, in the shape of the 
outer branch of the tiropoda, in the length of both branches, as com¬ 
pared with the terminal abdominal segment, and in the fact that the 
margins of the outer branch in our species are smooth and not cren- 
ulate, as in A . elongata. 


Family Cirolanidee. 

ColopUthu* Kichardson, gen. nov, 

Head transversely elongated. Eyes situated in the middle of the 
lateral margins at the extreme edge and elevated knob-like above the 
surface. 

Both pairs of antenme short; second pair roach the posterior mar¬ 
gin of the first thoracic segment. 

First five abdominal segments consolidated into one short segment. 
Terminal segment strongly keeled in the median longitudinal line 

Oolopiathus parvus, Richardson, sp. nov. 

Plate XXXVIII. Fiorwra 88-36. 

Head transversely elliptical, the anterior and posterior margins 
rounded. The eyes are situated in the middle of the lateral margins 
at the extreme edge, and are elevated above the surface of the head 
like knobs. The head is ooneave between the eye*. 

Tl\p first pair of antenna are short, not much longer than the 
width of the head, and reach the end of the last peduncular joint of 
the second pair of antenna; the flagellum oontains three joints. 

The second pair of antenna are also short, extending to the pos¬ 
terior margin of the first thoracic segment; flagellum consists of 
seven joints. 

Tiuns. Conn. Acad., Vol, XI. 19 Januaby, 1902. 
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The first thoracic segment is longest. The others are sub-equal 
with well defined cpimora. 

The first five abdominal segments are all coalesced into one seg¬ 
ment. The terminal segment is triangular and strongly keeled along 
the median longitudinal line. 

The inner branches of the uropoda extend beyond the tip of the 
terminal segment, arc broadly oval and fringed with hairs. The 
outer branches are narrowly oval, about half as wide as the inner 
branches, and shorter. 

Color light yellow, with numerous black dots. 

About seven specimens were collected by A. E. Verrill and party 
at Bailey Bay, Bermudas, in 189R. Found at low water m corallines. 
Others ivere collected in 1901 at Waterloo, on Castle Harbor, Ber¬ 
mudas. 

Type specimen from the Bermudas in Peabody Museum, Yale 
University. Cat. No. 3179. 

Family Corail an idae>. 

Cor&llana quadricornis Hansen. 

Corallantt quadrtvormn Hansen, Vidensk. Selsk. Skr (6), natur. og math. 

Afd., v, p. 882, pi. vii, fig. 2, 1890. 

Ilab. Bermudas, at the Flatts; at Long Bird Island in the cavities 
of a massive, black keraotsc sponge, living on the grassy sand-flats at 
low tide; Castle Harbor, in the same sponge. Also 8t. Thotnas, 
West Indies. 


Family Alcironidas. 

Alcirona krebsii Hansen 

Alnrona krebsii Hansen, Yidensk. Selsk. Skr. (6), natur. og math. Afd., v, 
pp. 891-898, pi. viii, figs. 1-19, 1890. 

Plate XXXV1H. Figures 88a, 886. 

Hab. Castle Harbor, Bermudas, in the cavities of living bathing 
sponges and in doad coral. Two specimens (No. 38, 84) were 
taken from the fins of a Hamlet Grouper, in May;* St. Thomas, 
West Indies. 


# The odors of these, in life, were m follows: Ground color, pale flesh-color; 
head and tail, yellowish brown ; seven transverse, irregular bands of yellowish 
brown, those of the middle of the body with two points projecting forward, so 
as to show a tendency to form two dorsal lines of brown. A. E. Y. 
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Family Cymothoidss. 

Nerocila acuminata SohiunH© and Meinert. 

Nerocila acuminata Schiuedte and Meinert, Naturhiat. Tidsekr., xiii, pp. 48- 
50, pi. iii, figa. 5-0, 1881-88. 

Hab. Bermudas, collected by George Brown Goode in 1876-7. 
Also recorded from Beloxi, Miss.; St. Anna, Mexico ; Fort Macon, 
North Carolina. 


Family SphaBromidae. 

Cilicna caudata (Say). 

Nesca caudata Say, Jour. Phil. Acad , i, p. 482, 1818 Milne-Edwarda, Hint. 
Nat. dea Craatac<$«, iii. p. 219, 1840. 

Cymodocca caudata Iv©h, Proc. Phil. Acad. Nat. Sci., p. 188, pi. vi, figa. 11-14, 
1891. 

Cilicaa caudata Richardnou, Proc. U. S. Nat. Museum, xxiii, p. 580, 1901. 

Ilab. Bermudas, at Harrington Sound, Castle Harbor, and the 
Flatts. Also Egg Harbor, N. J.; Beaufort, N. C.; No Name Key, 
Fla.; between Salt Pond Key and Stock Island; Key West, Fla.; 
Sugarloaf Key, Fla.; N. W. end St. Martin’s Keef, Fla.; Sarasota 
Bay, Fla.; off Progreso, Yucatan. 

Found on the surface; also at the depth of 1 to 12 feet. 

Dynamene bermudeusia (Ivch). 

Cymodocca formudensis Ives, Proc. Phil Acad. Nat. Sci., p. 194, pi. vi, tigs. 
15, 10, 1891. 

Uab. Bermudas. Also Punta Rassa, Fla.; Cedar Keys, Fla.; Key 
West, Fla ; No Name Key, Fla.; Sarasota Bay,Fla.; Beaufort, N. C . 

Dynamene perforata Moore. * 

Dynamcnc perforata Moore, Report U. S. Fish Com., h, pp. 178-174. pi. x, 
figs. 9-19, 1961. 

Plat* XXXIX. Fiouiuc 89. 

Head broader than long ; eyes situated post-laterally. First pair 
of antenna* with the first two peduncular joints large, the second 
half as long as the first; the third joint long and slender, twice as 
long as second joint; flagellum consists of seven joints. The first 
two peduncular joints of the second pair of antennae are of equal 
length ; the following three of equal leugth and longer than the first 
two ; the flagellum consists of about seven joints, and extends to the 
posterior margin of tbe third thoracic segment 
The thoracic segments are of equal length, with the exception of 
the first, which is slightly longer. The seventh segment is produced 
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backwards in two rounded lobes, one on either side of the median 
line, and close together. 

The first abdominal segment has two suture lines at either side, 
indicative of coalesced segments. The terminal segment is very con¬ 
vex at the base, and has four small tubercles, forming a square on 
the convexity. Its apex has a heart-shaped opening, formed by the 
prolongation of the lateral margins, which prolongations meet an¬ 
teriorly, and are divergent posteriorly, so that a triangular excava¬ 
tion is formed on the posterior end of the segment immediately 
below the heart-shaped opening. 

The two branches of the uropoda are similar in shape and size. 
They are large, very much expanded, rounded posteriorly, with mar¬ 
gins distinctly crenulate or denticulate, and extend some distance 
beyond the tip of the terminal abdominal segment. 

The color is brown, with markings of black. Surface smooth, 
with the exception of the abdomen, which is very granular. 

A number of specimens (13) were collected by George Brown 
Goode in 1970-7, at the Bermudas. 

Several specimens differ from the specimen described in not having 
the 7th thoracic segment produced in lobes, and are without the four 
small tubercles at base of terminal segment. Several differ in hav¬ 
ing the uropoda not longer than the terminal segment. 

The'feraales do not have the heart-shaped opening in the terminal 
segment. 

Specimens descrilied are in Peabody Museum, Yale University. 
Cat. No. 3204. 

The above species was described and figured as new, but the 
manuscript had not been sent to print when Mr. Moore’s Report on 
the Porto Rican Isopoda was published, in which he described 
Ih/namene perforata . 

It was thought best to publish the author’s description and figures, 
for although in the text Mr. Moore mentions the fact that the 
uropoda are serrate or crenulate, he does not show this in his draw¬ 
ings. The figures published here bring out this point. 

Sphmroma crexmlatum Richardson, sp. nov. 

Plate XXXIX. Fiouax 40. 

Surface of body smooth. Color, light brown, with markings of 
black. 

Head rounded in front with smalt median point, on either side of 
which is small excavation. Eyes situated post-laterally. 
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First pair of antennaj with the first joint of the peduncle long ; 
second joint half as long as first ; third joint equal in length to first ; 
flagellum of five joints reaches the post-lateral margin of the head. 

Second pair of antenme extend to the middle of the first thoracic 
segment. 

Thoracic segments subequal. Lateral margins straight. Epimera 
distinctly separated from segments. 

First abdominal segment long, a little longer than any of the 
thoracic segments, with two suture lines. Terminal segment very 
convex, surface smooth, posterior margin widely rounded. Uropoda 
not extending beyond tip of terminal segment. Inner branch some¬ 
what pointed at its extremity, margin smooth. Outer branch widely 
rounded and crenulate on the posterior edge. 

Legs similar, all ambulatory, with small curved dactyli. 

A number of specimens were collected at the Bermudas in 1H70-7, 
by George Brown Goode. 

Type in Peabody Museum, Yale University. Cat. No. 3250. 


VALVIFEBA. 

Family Idoteidw. 

Idotea marina (lAmwus). 

Oniscus marinus Linn*>us, Fauua Sueciea, p. 500, 1761 ; Syst Nat. (eel. xii), 
p. 1060, 1766. 

Oniscus tvidens Scopoli, Entom. Camiolioa, p. 415, 1766. 

Chi tsc u a buff ions Pallas, Bpic. Zottl, (9), p. 67, pi. iv, fig. 6, 1772. 

Stenosoma irrorata Bay, Joum. Acad. Nat, Sci. Plulad., i, p. 423, 1616. 

Idoteu tricuspidate Desmarest, Diet desSci. Nat., xxviii, p. 378, pi. xlvi, fig. 
11, 1623. 

Idotea irromta Milue-Edwarda, Hint. Nat Cr., iii, p. 182, 1640. Verrill and 
Smith, Invert. Vineyard Sd., pp. 22, 275, pi. r, tig. 23, from Report IT. S. 
Cotton. Fish and Fisheries, i, pp. 816, 569, 1678. Harger, Rep. U. 8. Fish 
Ceinm., pt. 6, p. 848, pi. v, fig. 24 26, 1660. 

Jdotsa marina Miens, Joum. Linn. 8oc, Load., xvi, p. 25-31, 1663. (See 
Miera for synonymy.) 

Hab. Bermudas, at the Flatts Inlet, collected by A. E. Vorrill ami 
party. Also British Isles ; Kattegat; Baltic ; Dutch coast; coast 
of France; Mediterranean; Black and Caspian Seas; Atlantic coast 
of North America, front Nova Scotia and the Gulf of St. Lawrence 
to North Carolina. South America at Desterro and Bio Janeiro, 
Brasil; New Zealand; Bed Sea; Java. 
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ASBLLOTA or A8ELL01DEA. 

Family Janiridee. 

Carpias Riehardaon, rpii nov 

Head without rostrum ; frontal margin straight. Both pairs of 
antenna* multi-articulate; the second pair much longer than the 
body, and with a scale-like appendage articulated to the peduncle. 
Uropoda long, much longer than abdomen. 

The first pair of legs in the male are prehensile and remarkably 
long, being one and two-thirds times the length of the body ; are 
greatly enlarged distally, forming a broad club-like hand armed with 
triangular processes, to which is articulated a moveable finger, the 
propodus, likewise armed with triangular processes. 

The ambulatory legs are simple, biunguiculate, and are of normal 
structure. 

Carpi&a bermudeneis Richardson, »p. nov 

Plate XXXIX. Figures 42-45 Plate XL. Figure 41. 

Surface of body smooth. Color yellow, with odd shaped markings 
of black. 

Head narrowei than first thoracic segment, with lateral margins 
rounded, entire. Frontal margin straight, antcro-lateral angles not 
produced, rounded. Eyes large, with many ocelli, and situated on 
the lateral margins of the head. 

The first pair of antenna* have the basal segment of the peduncle 
enlarged, the next two segments successively narrower, all about 
equal in length ; the flagellum is multi-articulate, composed of about 
fourteen joints. The second pair of antenna? have a scale-like 
appendage outside of the third joint; the fourth and fifth joints are 
long, the fifth a little longer than the fourth ; the flagellum is much 
longer than the body, and is composed of about one hundred joints. 

The first thoracic segment is wider than the head; the lateral 
margins are straight, entire. The second and third segments have 
the lateral margins excavate, the anterior and {losterior angles pro¬ 
duced, with the epimerou situated in the excavation. The fourth 
segment has the anterior angle produced, the epimeron being situ¬ 
ated in the excavation of the entire posterior part of the segment. 
Hie fifth, sixth and seventh segments have the lateral margins entire, 
the epimeron showing at the posterior part of the segment. 
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The terminal segment of the body is about hr broad as long, the 
entire margin smooth, with a small rounded lobe between the basal 
joints of the uropoda. 

The uropoda are very long, much longer than the abdominal 
segment. The basal joint is about two-thirds the length of the 
abdominal segment, and is narrower at the base than at the apex. 
The two branches are of nearly equal length, the outer one being 
slightly shorter, and are longer than the basal joint. 

The first pair of legs in the male are remarkably long, being one 
and two-thirds times the length of the body, and are prehensile. 
The basis is as long as the width of the first thoracic segment, and 
has the distal end very much enlarged and inflated. The ischium is 
not more than half the length of the basis. The merus is a little 
longer than the basis, and is enlarged at its distal end. The carpus 
is very much elongated, is longer than the ischium, is greatly 
enlarged diHtally, and has its upper distal margin armed with three 
large triangularly-shaped processes. The propodus has the inner sur¬ 
face armed with two long, sharp triangular processes, its distal end 
being widely expanded and rounded on the inner surface. The 
dactylus is biunguiculate. 

The other legs are of normal structure, ambulatory in character 
aud biunguiculate. In the female the first pair of legs are similar 
in structure and size to the other legs. 

A number of individuals were collected by George Brown Goode 
at the Bermudas. 

Type specimens in Peabody Museum, Yale University. Cat. No, 
320.% 

Stenetrium stabbing! Richardson, sp. nov. ^ 

Plate XXXIX. Figures 40-49. 

Body long, narrow, depressed. Color light yellow, with markings 
of black. 

Head narrowed posteriorly, widening anteriorly; the antero-lateral 
angles produced into narrow acute processes, curving slightly inward; 
the anterior margin is produced in a rostrum, which is truncated, on 
either side of which is a triangular process. Eyes obliquely situated 
on the anterior portion of the head. 

First pair of antenna are placed between the two triangular pro¬ 
cesses and the rostrum; the first peduncular joint is large, broad, 
the two following joints narrow; the flagellum is composed of nine 
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joints and reaohs a little beyond the middle of the fourth peduncular 
joint of the second pair of antennce. 

The second pair of antennie have the first throe joints short, the 
third joint being provided with an exopod, the fourth and fifth joints 
long and of equal length; the flagellum is multi articulate. 

The first thoracic segment has the lateral margins straight, the 
anterior angles acutely produced forwards The lateral margins ot 
the second, third and fourth segment are also straight, with the 
epimera evident about the middle. 

The fifth and sixth segments have the postenor half ot the lateral 
margin rounded, the epimera evident below. The seventh segment 
has the lateral margin acutely produced posteriorly, the epimera 
evident on the posterior margin of the segment within the processes. 
The thoracic segments are all widely separated from each other by 
deep lateral incisions 

The terminal segment of the body has the lateral margin produced 
backwards in two small spines, between which the postenor margin 
is widely rounded. The uropoda are double branched, the branches 
being nearly equal in length and about as long as the basal joint. 

The first pair of legs are subchelate. In the male the carpus is 
postero-distally produced in a markedly long process, which extends 
half the length of the propodus, its entue margin being fringed with 
long haiis. The propodus is elongate, its low f er two-thirds being 
fringed with long hairs on the posterior margin, the upper third or 
distal margin being provided with three large spines, the inner one 
being bifurcate ; the dactylus is Jong and also fringed with hairs 
upon its inner margin, and extends half its length beyond the last 
digital spine, almost touching the carpal process. The ischium is 
antero-distally produced in a short process. 

The other legs are simple, biunguiculate. 

In the female the carpus of the first pair of legs is not produced in 
as long a process 4s in the male. The propodus is shorter than in 
the male, more triangular in shape, denticulate on its distal mat gin, 
with a long, acute, digital spine. The dactylus does not extend be¬ 
yond the digital spine. The ischium is antero-distally produced in a 
process fringed with hairs. 

A number of individuals were taken by A, E. Verrill and party at 
Bailey Bay, Bermudas, in corallines, at low water, and at Harring¬ 
ton Sound, in 1898* Other specimens were collected at the Bermu¬ 
das in 1876-7 by G. B. Goode. 

Type specimens from Harrington Sound in Peabody Museum, Yale 
University. Oat No. 8209. 
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Janira minuta Richardson, sp. nov. 

Plate XXXIX. Figuheb 50-53 

Surface of body smooth. Color light yellow, almost white, spotted 
with black. 

Head with frontal margin straight; eyes large, conspicuous, oblong, 
and situated at the lateral margin. First pair of antenna* with the 
three peduncular joints equal in length, the first one, however, being 
very much the broadest, the second a little stouter than the third ; 
flagellum multi-articulate, composed of about ten or eleven joints. 
The second pair of antenna? have a scale outside the third joint of 
the peduncle ; flagellum multi-articulate, much longer than the body. 
Thoracic segments subequa! in length. First segment with the 
lateral margin entire, epimeron not evident from a dorsal view. 
Second and third segments with margins entire, straight, epimera 
evident about the middle ot the segments. Fourth segment with the 
posterior half of the lateral margin slightly excavate, the epimeron 
evident in the excavation. The last three segments with the lateral 
margins entire, the epimera evident as small lobes at the post-lateral 
angles. 

The terminal segment is about as broad as long, rounded posteriorly 
with a median lobe* between the peduncular joints of the uropoda. 
The uropoda extend much beyond the terminal segment, being 
longer than that segment. The outer branch is somewhat shorter 
than the inner branch ; both branches are longer than the peduncle, 
and are fringed with long hairs. 

In the female the first pair of legs are prehensile ; the others 
are simple walking legs, with biunguieulate dactyli. In the male, 
however, the first pair of legs are modified, though prehensile. The 
carpal joint is very much enlarged and is produced on the inside, at 
its outer distal end, in a long, acute process, between which and the 
articulation of the propodus are two long acute processes about half 
as long as the outer process. The propodus is similar to that of the 
female ; the'dactylus is biunguieulate. 

A number of specimens, both males and females, were collected by 
A. E. Verrili and party in 1898, at Castle Harbor, Bermndas. 

Type specimens in Peabody Museum, Yale University. Cat. Nos. 
3194 and 3261. 
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Jseropsis rathbunw Richardson, sp nov 

Pla.tr XL Fiourrs 58, 54, 55a, 555, 55c 

Body elongate, depressed, segments loosely articulated ; surface 
smooth ; color uuifonnly light, almost white. 

Head with a median excavation, on either side of which the fron¬ 
tal margin is produced into angulations. On either side of these 
angulations is another excavation, on the outside of which are lateral 
angulations. A rounded lobe is placed in the median excavation. 
The eyes are small and are situated near the lateral margins about 
half way between the anterior and posterior margins. The first pair 
of antenna* consist of five joints, the two first joints being large, the 
three following ones small, the last fringed with hairs. The second 
pair of antenna* have a rudimentary flagellum, consisting of five or 
six joints ; the peduncle has the third and fifth joints long and oval 
in shape, the fourth joint somewhat triangular. 

The thoracic segments are loosely articulated. The lateral mar¬ 
gins are straight, with no indication of epimera. 

The terminal segment of the body is rounded in outline, the pos¬ 
terior margin excavated at the insertion of the uropoda, which do 
not extend beyond the edge of the segment, thus preserving the oval 
outline. Between the uropoda there is an acute median projection. 

The legs are all simple, with biunguiculate daetyli. 

One specimen was collected by A. E. Verrill and party at the 
Bermudas, and another by G. B. Goode, from the same locality. 

Type specimens in Peabody Museum, Yale University. Cat. No. 
3251. 

Six species of this genus have been heretofore described : Jcsrop* 
sis lobata Kcehler, Jtvropsis marionis Beddard, Jcsropsis neo-zealan - 
dica Chilton, Jwropsis lobata Richardson, Jcsropsis Dollfusi Nor¬ 
man, and Jwropsis curviconns (Nicolet).* The present species adds 
another to the above list. It is named in honor of Miss Mary J. 
Rathbun. 


* Jcera curvieomU Nicolst, in Gay’s Hist, de Chile, lit, p. 868, Zodl. Atlas, 
Crust., No. 8, fig. 10, 1849. This species should be referred to the genus 
Jatroptris. 
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BPICABIDEA or BOPYBOIDEA. 

Family Bopyridae, 

Bopyroides latreuticola Gisaler. 

Hapyroide* latreutioola Gissler, Am. Nat., xvi, pp. 591-594,1882. 

Hopyrns, sp. ?, Spence Bate, Report of the Scientific Results of the Exploring 
Voyage of H. M. S. Challenger, xxiv, p. 582,1888. 

Uopyrindea latreuticola Richardson, Proc U. S. Nat. Museum, 1901, p. 579. 

Hab. Bermudan, parasitic on Ixtfreutcs ensiferus (Milne-Edwards), 
(Spence Bate); Beaufort, North Carolina, parasitic on Latreutes 
insiferns (Milne-Edwards). 

A JJopf/rid parasitic on Clibmiariu* tricolor was collected by 
(5. Brown (Joode at the Bermudas in 1870-7. 

— The Terrestrial Isopoda of the Bermudas, with a Description of 
a New Genus of ArmadWidhhv. 

Dollfus, in his report on the terrestrial isopoda of the Challenger 
Expedition,* recorded from the Bermudas a number of well-known 
forms common to other localities. In his list were included Tylos 
niveus Budde-Lund, Borcellio Iwvis Latreille, Metoponorthux scxfas- 
ciatuH Budde-Lund, ArmadiUidium mihjare (Latreille), and Ligta 
exotica Roux. 

In addition to these forms, the collection made by Prof. A. E. 
Verrill and parties at the Bermudas, in 1898 and 1901, also contains 
the following described forms common to other localities: Tylos 
LatreiUi Audouin and Savignv, Metoponorthus pruinosus (Brandt), 
and Actoniscus eUipticns llarger. 

Only three new species, one of which is also the type of a new 
genus, are described herein. 


♦Bull. Soo. d'fitudes Sdentiflques de Paris, xii, p. 1-8,1890. 
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ONISCOIDEA. 

Family Tylida*. 

Tyloa Latreilli Audouin and Saviguy. 

Plate XL, Figure 56. 

Tylos armadillo Lutreille, Cuvier Regne animal, ed 2, iv, p. 142,1829. Ouorm, 
Ioonogr. Crust., p. 85, pi. xxxvi, fig. 4. 

Tylos Latreilli Audouin and Havigny, D«*«cript. de l’fcgyptc. ji. 285-87, pi. 
Jtiii, fig. 1, 1827. Milne-Edwards, Hist. Crust., ill, p. 188, 1840; Kegue 
anim. Crust., pi. lxx, bis., f. 2. Lucas, Kxpl. d'Alg., i, p. 78, 1849. 
Heller, Verh. so6l.-bot. Ver., Wien, xvi, p. 782, 1866. Mien*, Froc Zoul. 
Soc. Lond.. p. 674, 1877. Budde-Lund, Crust Isop. TerreHtrin, p. 278, 274, 
1885. (See Budde-Lund for synonymy.) 

TyUts armadillo Dollfus,* M£rn. Soc. Zool. <1« France, p. 550, 1896 

Body elliptical iu outline, very convex, and able to be contracted 
into a ball. Surface smooth or minutely granular and setigerous. 
Color yellow or light brown, marked with black spots. 

Head with front not marginate; lateral angulations produced into 
lobes, which are truncate. Epistome forming a triangular shield, 
advancing some distance beyond the surface of the head. Eyes situ¬ 
ated post-laterally. External antenna?, with a five-jointed peduncle 
and a fiagellum consisting of four joints, extends to the posterior 
margin of the second thoracic segment. 

The seven thoracic segments are subequal. The epimera of the 
first segment are represented by a thickening of the lateral edge, 
which is incised or cleft posteriorly. The epimera of all the other 
segments are dorsally separated by distinct suture lines. 

The first two abdominal segments have their lateral margins cov¬ 
ered by the seventh thoracic segment. The three following seg¬ 
ments complete the elliptical outline of the body, their lateral margins 
forming a line curving inwards towards the terminal segment. The 
last abdominal segment is quadrangular in outline, its post-lateral 
angles rounded, and extends a little distanoe beyond the epimera of 
the preceding segment. The uropoda are transformed into opercular 
valves. At the posterior end of each large lamellar valve is a small 
setose joint. The third, fourth and fifth abdominal segments have 

* In the Bull. Soc. d’fitudes Scientiflquea do Paris, xiith year, pi. 1, fig. 4, 
1890. Doilfu* gives figures of Tylos niveus Budde-Lund and Tylos Latreilli 
Audouin and Savigny. 
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platen on the ventral mde extending from the margin inwards in the 
form of lamella, those of the fifth segment being longest and largest, 
but not meeting in the median line, being a little dintance apart. 

The legs are simple, ambulatory. 

Three specimens were collected by Mr. J. M. Jones at the Ber¬ 
mudas, and about twenty more by Prof. A. K. Verrill and party at 
the same locality in 1808. Others were collected in 1901 at Long 
Bird Is., Bermudas. 

Tylos niveus Bndde~Lnn<l. 

Tyfox niveoe Budde-Lund, Crust Isop. Terr., p. 278, 1885. Dollfus, Bull. Soc. 
(Vfetudes Sei«ntiflques de Paris, xiith year, p. 8, pi, i, fig. 4a, 1890. 

Hab. Bermudas (Dollfus). Also Key West (Budde-Lund). 


Family Oniacid®. 

Porcellio las via Lair 

Porcellio hxvi* Latreillc, Hist. Nat. des Crust, and Insectes, vii, p. 40, 1804. 

Force Mo demerit Audouin and Sa vigny, Dcscript. de l'figypte, p. 289, pi. 
xiii, fig. 5. 

l*orcellio eucercuB Brandt, Bull, Hoc. Imp. d. Moscou, vi, p 177, 1888. 

Porcellio nyHacun Brandt, Bull. Sou. Imp. d. Moscou, vi, p 178, 1838. 

Porcellio munculus Brandt, Bull. Soc. Imp. d. Moaoou, vi, 1888. 

I*oreellio cinerctBcenn Brandt, Bull. Soc. Imp. d. Moscou, vi, p. 178, 1888. 

Porcellio dubiu* Brandt, Bull. Soc. Imp. d. Moscou, vi, p. 178, 1888. 

Porcellio poeyt Ga4rin, Compfces Reudus, p. 182, 1887. 

Porcellio tirbieuB Koch, Deutsch, Crust., p. 86. 

Porcellio flaripen Koch, Berichtig, etc., p. 206, pi. 8, fig. 97. 

I*otccllio cnbeneis Sauwmre, M6m. Soc. phys., tteuAve, xiv, p. 477, pi. v, fig. 85, 
1858. 

Porcettto eumichmeti Sauasnre, M4m. Soc. phys., Geneva, xiv, p. 478, pi. v, 
fig. 86, 1858. 

Porcellio cotdhe Sauttaure, M4m. Soc. phys., Genfcva, xiv, p. 478, pi. v, fig. 87, 
1858. 

Porcellio uztecun Sauaaure, M4m. Soc. phys.. Geneve, xiv, p. 479, pi. v, fig. 38, 
1858. 

l*orcellio mesricunun Sauasure, Mtfro. Soc. phys., Genfcvo, xiv, p, 479, pi. v, fig. 
89, 40,1858. 

Porcellio Iceris Budde-Lund, Crust. Isop, Terreatria, p. 188-141, 1888. (See 
Budde-Lund for synonymy and full reference.) 

Porcellio t< bvU Dollfus, Bull Soc. d’fctudes Sclent, de Paris, xiith year, p. 4, 
1890. 

Habitat, Bermudas, collected by George Brown Goode. Ber¬ 
mudas (Dollfus). Distribution world-wide. 
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Porcellio parvicorni* Richardson, «p. nov. 

Plate XL Figure 57. 

Body ovate, surface marked with minute granulations. Color 
yellow, with markings of light brown. 

Head with median lobe small, widely rounded. Lateral lobes 
small, rounded. Eyes distinct, and situated on lateral lobes of head. 
Exterior antenme short, about one-third the length of the body: 
flagellum two-jointed, first joint very much shorter than second 
joint, about one third shorter. 

Thoracic segments subequal, with the exception of the first, which 
is a little longer than any of the others. 

First two abdominal segments with lateral parts hidden by the 
preceding thoracic segment. Three following segments with lateral 
parts expanded, the margins continuing the oval outlines of the body. 
Terminal segment triangular, with sides somewhat incurved and 
rounded at the apex. Basal joint of uropoda reaching a little 
more than half the length of the last abdominal segment. Inner 
branch extends a short distance beyond the terminal segment of the 
body; outer branch extends but very little beyond inner branch. 

One specimen was collected by A. E. Verrill at the Bermudas in 
1901. 

Type specimen in Peabody Museum, Yale University, ('at. No. 
3353. 

Btetoponorthufl sexfasciatu* Budde-Lund, 

Metoponortkvs sejtfasoiatuH Budde-Lund, Cruet. Isop. Terreetria, pp. 167-168, 
1885. Dollfus, Bull. Soo. d'fitudea Soientiflquee de Paris, xilth year, p. 4, 
1890. 

Hab. Bermudas (Dollfus). Also Mediterranean and Canaries, 
Madeira, Azores, Spain, France, Algeria. 

Metoponorthus pruinoaua (Brandt). 

Porcellio pruinosus Brandt, Consp. Monogr. Crust. Isop. terrestr., p. 19, fig. 21. 
1888. 

Poroellio maeulu'omis Koch, Deutschland* Crustac&n, p. 84, 1840. Stttxberg, 
Ofvereigt af Vetenek. Akad, Forhandl., No. 8, p. 55, 1875. 

Metoponorthus pruinosus Budde-Lund, Crust. Isop. Terreatria, pp. 169, 170, 
1885. Saw, Crust o t Norway, ii, pts. ix-x, p. 184, pi. Ixxx, fig. 2, pts. xi, 
xii, p. 185, 1898. (See Budde-Lnnd for synonymy and full reference.) 

Habitat, Bermudas at Harrington Sound, collected by Prof. Ran¬ 
kin, of Princeton ; and at Walsingham, Castle Island, and Tucker’s 
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Island Cave, collected by A. E. Verrill, 1901. Also Europe, North 
America, South America, North Afiica, Sumatra, Madagascar. 

Leptotrichus granulatus Richardson, up nov 

Flat* XL. Fiourb 58. 

Body roughly and minutely granulated. Color light reddish or 
yellowish brown, with markings of dark brown in patches on each 
segment, forming four longitudinal rows, the two median rows not 
extending anteriorly beyond the third segment of the thorax in one 
specimen, and in the other being almost obsolete. 

The head is produced in front in a prominent rounded median lobe, 
and at the sides in large rounded lateral lobes. The eyes are small, 
but distinct, and are placed at the base of the lateral lobes. The ex¬ 
ternal an ten me arc very short, not reaching the anterior angle of the 
first thoracic segment. The fourth joint of the peduncle is not 
longer than the third ; the flagellum is composed of two joints, the 
first of which is about hfclf the length of the second. 

The thoracic segments are subequal in length, the lateral parts 
broadly expanded. 

The first two abdominal segments have the lateral parts undevel¬ 
oped. The third, fourth and fifth segments are broadly expanded 
laterally, the outer margins forming a continuous and unbroken line 
with the margins of the thoracic segments. The terminal segment 
of the abdomen extends but a distance of half its length beyond the 
epimera of the preceding segment; its surface is smooth. The basal 
joint of the uropoda attains half the length of the terminal segment. 
The inner branch roaches the apex of the last segment. The outer 
branch extends half its length beyond ibis. 

Two specimens were collected by A. E. Verrill and party at the 
Bermudas in 1898. They were found in dead coral at Castle Harbor. 

Type in Peabody Museum, Yale University. Cat. No. 3833. 

This species cannot be identified with any of the described species 
of the genus: L.panzerii (Audouin and Savigny), X. tauricua Budde- 
Lund, X. aquamatua BuddeXund, and L.* kntus (Budde-Lund), 
although it seems more closely related to the last named than to any 
of the former. 

* See Dollfns, Mm. Soo. Zoftl de Franoe, pp. 542-548,1896. 
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Family Armadillididas. 

ArmadiUidium vulgar© (Latreille). 

Armadillo vulgaris Latjreille, Hist. Crust., vii, p. 48, 1804; Gen. Crust., 1, p. 
71, 1806. Leach, Edinb. Kncyol., vii, p. 406. Lamarck, Hist. Nat. an. k. 
vert., v, p. 152, 1818. 

Armadillo nilularis Say, Crust. United States, Journ. Acad. Nat. Sci., Phi lad M 
p. 482, 1B18. 

ArmadiUidium vulgar? Budde-Lnnd, Crust. Isopoda Terrestria, pp. 06-68,1885. 
Dollfus, Bull. Soc. d’fitudes Sclent, de Paris, xiith year, p, 4, 1890. Bars, 
Crust, of Norway, ii, pts. ix-x, pi. 80, pts. xi-xii, p. 189-190, 1898. 

Hab Bermudas, collected by G. B. Goode in 1870-7; and by A. E. 
Verrill, in 1901, at Tucker’s Island ; Bermudas (Dollfus). Common 
in all parts of Europe and neighboring regions of Asia and Africa; 
North America. 

XJropodiAS Richardson, gen. nov. 

Head with the front produced in a prominent rounded lobe. KyeH 
small, obscure. External antennae, with a flagellum of two joints, 
the second joint the smaller of the two. 

First six thoracic segments with the lateral parts lamellarly ex¬ 
panded. Seventh segment as long as the six preceding segments, 
but with the lateral parts undeveloped, and not wider than the first 
two abdominal segments, which likewise have the lateral parts or 
epimeral plates undeveloped. Abdomen not narrower than thorax, 
the lateral parts of the third, fourth and fifth segments being ex¬ 
panded and continuing the regular outline of the body. The abdom¬ 
inal segments equal in length and half as long as the thoracic 
segments. Terminal segment quadrangular in shape, the posterior 
margin produced in a median rounded lobe. The outer branch of 
the uropoda is large, broad, flattened, with rounded margins; the 
inner branch is smaller and narrower, and rounded posteriorly. 

There are only six pairs of legs, the appendages of the last thoracic 
segment being wanting. 

Uropodia* bermudensis Richardson, «p. nov. 

PtATE XL. Frounxs 59, 60. 

Body very convex, able to be contracted into a ball. Surface 
smooth. Color uniformly light brown. 
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Head large, produced in front in a prominent rounded projection. 
Eyes veiy small, obscure, and situated about the middle of the lateral 
margin. The external antenna*, with a flagellum of two joints, ex¬ 
tend to the middle of the first thoracic segment, and are geniculate 
at the articulation of the third and fourth joints. 

The thoracic segments are subequal in length. The seventh seg¬ 
ment is abruptly narrower than the preceding six, and not wider than 
the first two abdominal segments. The seventh thoracic and the 
first and second abdominal segments have the lateral parts or cpi- 
mcral plates undeveloped. Tim first six thoracic and the third, 
fourth and fifth abdominal segments have the lateral parts lamellarly 
expanded, so that the regular outline of the body is preserved, the 
third abdominal segment not being narrower than the six thoracic, 
whose lateral portions extend down laterally beyond the seventh 
thoracic and the first and second abdominal. 

The terminal abdominal segment is quadrangular, with the pos¬ 
terior margin produced in a median rounded lobe. The uropoda 
extend but a short distance beyond the epimeral plates of the fifth 
abdominal segment. The outer branch is broad, flattened and round; 
the inner "branch is smaller and narrower, and posteriorly rounded. 

There are but six pairs of legs, those of the seventh thoracic seg¬ 
ment being wanting. 

A few specimens were collected by A. E. Verrill and party at the 
Bermudas in 1808, and at Castle Island in 1001, under stones, in dry 
places. 

Type in the Peabody Museum, Yale University. Cat. No. 3224. 


Family Triohoniaaidia. 

Actoadeeu* aUiptioua Harger. 

Actoniseu* eilipUeue Barger, Am. Jour. Sci. (3), xv, p 878, 1878; Proc. U. 8. 
Nat. Hus., il, p. 137, 1879; Report IT. 8 Fish Comm., pt vi, p. 809, pi i, 
fig. 8,1880. 

H*b« Bermudas, collected by G. B. Goode, 1876-7 (one specimen 
of a brown and yellow mottled color); and near Hungry Bay, 
Bermudas, near salt water under decayed sea-weed and stones, col¬ 
lected by A. E. Verrill in 1901. Savin Rock, near New Haven; 
Stony Creek, Long Island Sound, 


Taaaft. Coax. Acad., Vol. XI. 


January, 1908. 
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Family Ligiids s. 

Ligia baudiniana Milne-Edwards. 

Ligia baudiniana Milne-Edwards, Hist. de* Crust, lii, pp. 155-156, 1840. 

f Ligia baudiana Spence Bute, Ann Mag. Nat Hint. (4), 1 , pp. 448, 446, 1868. 

/ Ligia baudiniana Sauwmre, M«$m Soc. phy». Geneve, xiv, p. 476, 1858. 

Ligia exotica Dollfus, Bull Soc. d’fifcudee Seientiflque* de Paris, xiith year, p. 
7, 1890. 

Ligia exotica htrfttaisis Dollfus, Bull. Hoc. dEtudes Scientifiques de Parts, 
xiith year, p. 7, 1890. 

Ligut baudiana Ives, Prop Acad. Nat, Sei. Phila., pp 185, 186, pi. vi, ftg. 2, 
1891. 

Ligia baudiniana Richardson, Proc United States Nat. Museum, xxlii, p. 574, 
575, 1901. 

Ligia gracilis Moore, Report U. S. Fish Comm., ii, pp. 181-176, pi. 7-11, 1901 
Plate XL. Figure 01. 

Hab. Bermudas, collected by George Brown Goode in 1876—77, 
and by A. E. Verrill and party in 1898 and 1901 ; Bermudas, col- 
ected by J. M. Jones; Bermudas (Dollfus); 8an Juan d’Ulloa, 
Mexico (Milne-Edwards) ; Yucatan (Ives) ; Rio Janeiro (Spence 
Bate); Cuba (Saussure.) 

“At the Bermudas the Ligia occurs in great abundance on the 
ledges and cliffs along all the shores. It runs with surprising activity 
and quickly seeks refuge in the cracks and crevices of the ledges, so 
that it is not easy to capture without injury. 

Its dark, bluish-gray color is not particularly protective here, 
-unless in the night, owing to the light color of most of the rooks, 
but on darker rocks it would be decidedly protective.” A. E. Y. 

It is doubtful if the specimens found at Cayenne by Miers* and 
identified by him as Ligia baudiniana really were that species. 
I am inclined to think they should be referred to Ligia exotica . In 
his description of them, Miers states that the antennas are very long* 
reaching in one specimen to the extremity of the body, and in the 
other specimeu not quite, but almost to the extremity. The first 
was probably the male and the other the female of X. exotica. 
There has been much difference of opinion in regard to these two 
species, Ligia baudiniana and Ligia exotica, the former being con- 
sidered by Budde-Lundf and DollfusJ as a synonym of the latter, 
although Dollfus states of the specimens found at the Bermudas, and 

♦Proc. 25o6l. Soc. Load., p. 070, 1877. 

f Crust. I sop. Tcrrsstria, p, 267, 1885. 

t Boll. Soo. d’&ttdM SoientiAquea de Pari*, xiith gear, p. 7,1890. 
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which he identified as L. exotica , that they differed from the speci¬ 
mens of L. exotica in his collection from Senegal in the thickness of 
the tarsus, which was furnished with long, stiff hairs in the males. 
However, he did not consider this a specific character; it could only 
be sufficient to distinguish a variety, for which he proposed the name 
hirtitarsis. His specimens should undoubtedly be referred to IAgia 
baudiniana, the characters of which, as a distinct species, near, 
perhaps, but not identical with Light exotica, I shall endeavor to 
point out. 

A comparison of male specimens of Ligia baudiniana and Ligia 
exotica show the following points of difference : 

First, in the size and formation of the body, Ligia baudiniana 
being the smaller species, with the body more compact than in I. 
exotica , which has the segments very loosely articulated. 

Second, in the length of the antennae, which in L. baudiniana do 
not exteud beyond the last segment of the thorax (which character 
is constant, being true of all the specimens examined), while in L. 
exotica the antenna reach the extremity of the body in all the speci¬ 
mens examined. 

Third, in the length of the peduncle of the antenna', which in L. 
baudiniana extend to the posterior margin of the second thoracic 
segment, the last two joints being shorter than in L . exotica , the 
peduncle of whose antenna* reach the posterior margin of the third 
thoracic segment. 

Fourth, in the character of the first pair of logs in the two specie*, 
those of L. exotica (plate xl, figs. 02 a, 626,) having the propodus 
furnished near the apex with a conspicuous process, oval and pro¬ 
duced, the carpus and merus not being fringed with a thick row of 
long stiff hairs, while those of L . baudiniana (fig. 01) have the pro¬ 
podus simple, unarmed aud without a conspicuous process, the carpus 
and meruB being fringed along the entire posterior margin with a 
row of long stiff hairs. 

Fifth in the shape of the terminal segment of the body, the angle 
in the middle of th© posterior margin being more acutely produced 
in X. exotica than in X. baudiniana, and the lateral angulations 
being also much more produced. In the color of the two forms, L. 
baudiniana being much lighter in color, the color extending to the 
margins of the segments, while in X exotica there is a colorless bor¬ 
der on the lateral and posterior edges of all the segments. 

In the females of the two speoies the first pair of legs arc simple. 
The antennae are shorter than in the mates, and the peduncle of the 
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antenna} is also shorter In the female of L. exotica the antonnte do 
not quite reach the extremity of the body; iu the female of L. 
bmidiniana they do not quite reach the extiennly of the thorax. 
In the female of L. exotica the peduncle of the antennae extends 
only to the posterior margin of the second thoracic segment; in 
the female of L. baudiniana the peduncle of the antennae does not 
extend beyond the posterior margin of the first thoracic segment. 

The species reoently described by Mr Moore* as Ligia gracilis, 
found at Porto Rico, is identical with 7Agio, baudiniana. The type 
specimens of Ligia gracilis, which have been placed in the U. S. 
Nat. Museum, have been carefully examined by Mr. Moore and 
myself since the publication of his paper, and exhibit the same 
characters found in Ligia baudiniana. The leg of the first pair, 
figured by Mr. Moore, is the leg of the female, which does not pre¬ 
sent the row of stiff hairs on the carpus and tnerus, as found in the 
male. 

Although Mr. Moore did not investigate the differences existing 
between L. exotica and L. baudiniana, and was misled by such 
eminent authorities as Dollfus and Budde-Lund,f who consider the 
latter species a synonym of the former, yet he regarded his specimens, 
when compared with specimens of L, exotica, as specifically distinct. 
Although Ligia gracilis cannot be considered new, yet the fact that 
Mr. Moore considered his specimens specifically different from L. 
exotica, and his identification of them later with L. baudiniana giye 
additional weight to the view that Ligia baudiniana-i s distinct from 
Ligia erotica. 

* Report U S Fish Commission, ii, pp. 161-170, pi. 7-11,1901. 

f It is very doubtful if Budde-Lund ever bad specimen* of L. baudiniana. Be 
place* L. baudiniana m the synonymy of L. exotica, with a question mark 
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EXPLANATION OF PLATES. 

Plat* XXXYII. 

Figure 1.— Apteude# triangulata B., sp. nov. Head* x 85. 

Figure 2.—The name. Segments of thorax and abdomen, x 19f. 

Figure 8.—The same. Segment* of abdomen and part of uropods. x 85. 
Figure 4.—The same. First gnathopod. x 85. 

Figure 5.—The same. Second gnathopod. x85. 

Figure 6. —Apseude* propinquus B., sp. nov. Head, x 85. 

Figure 7.—The same. Segments of thorax and abdomen. 19f. 

Figure 8.—The same. Last four segments and part of uropods. x 35. 

Figure 9.—The same. First gnathopod. x 85. 

Figure 10.— Parapseudes goodei R., sp. nov. Head and first thoracic segment 
x 85. 

Figure 11.—The same. General figure x 19$. 

Figure 12.—The same. Abdomen with uropods and last thoracic segment, x 85 
Figure 18.—The same. First gnathopod of female, x 85. 

Figure 14.—The same. First gnathopod of male, x 85. 

Plate XXXVTII. 

Figures 15cr f 156 .—Ftimnthura infundibulata R., sp, nov. Mandible and max- 
alipeds, x 88. 

Figure 16o.—The same. Antenna of first pair, x 88. 

Figure 166.—The some. Antenna of second pair, x 88. 

Figure 17 —The same. Last four thoracic segments and abdomen, x Ilf. 
Figure 18.—The same. Lateral view of abdomen, x 11J. 

Figure 19.—The same. First gnathopod. x 82j. 

Figure 20.—The same. Second gnathopod. x 82J. 

Figure 21o .—Pamnthura verrillii R., sp. nov. Antenna of first pair. x82jj. 
Figure 216.—The same. Antenna of seoond pair, x 82J. 

Figure 22.—The same. Last two thoracic segments and abdomen. xll|. 
Figure 28 —Colanthura tenui# R., sp. nov. Head and antennae. x62. 

Figure 24.—The same. General figure, x 18|. 

Figure 25.—The same. Abdomen and last two thoracic segments, x 62. 

Figure 26. —The same. Lateral view of nropoda. x62. 

Figure 27,—The same. First pair of legs, x 63. 

Figure 28,—The same. Second pair of legs, x 02. 

Figure 29.—Ant/iWura afflnis R., sp. nov. General figure, x 82$. 

Figure 80.—The same.. First gnathopod. x 63. 

Figure 81.—The same. Second gnathopod. x 62. 

Figure 82.—The same. Sixth periopod. x 62, 

Figure 88.— Colopt»&m$ parwa R., sp. nov. General figure, 11|. 

Figure 84.—The same. Head and first two thoracic segments, x 18f. 

Figure 85.—The same. First maxilla. 82f. 

Figure 86.—The same. Second maxilla. 82|. 

Figure 87.—The same. Maxilllped. x 82f. 

Figure 88a .—Alcirona krebtii Hansen. First maxilla, x 82|. 

Figure 886.—The same. Maxllliped. x 82 f. 
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Plat* XXXIX. 

Figure 89 .—Dynamene perforata Moore. Last two thoracic segments and 
abdomen, x 17}. 

Figure 40.— Sphcenma erenutatum R., sp, nov General figure. xl7%. 

Figure 41.— See plate xl. 

Figure 42 .—Carpias bermudensi* R., sp. nov. Mandible x 58. 

Figure 42a.—The same. Maxiiliped. x 58. 

Figure 42b.—The same First maxi]la. x 58. 

Figure 42c.—The same. Second maxilla, x 58. 

Figure 48.—The same. Male operculum, x 58. 

Figure 44,—The same. Female operculum, x 58. 

Figure 45.—The same. First leg of male, x 80% 

Figure 40.—;SY*npfriuw ntebbingi R. f ep. nov. Head and first thoracic segment*. 
x80%. 

Figure 47.—The same Terminal segment of body and uropoda x 80% 

Figure 48.—The same. First leg of male. x80%. 

Figure 49.—The same. First leg of female, x 80%. 

Figure 50.— Jamra mtnuta R., sp. nov. Terminal segment and uropoda. x 58. 
Figure 51.—The same. Leg of first pair of female, x 58. 

Figure 52.—The same. Leg of first pair of male, x 58. 

Platk XL 

Figure 41 .—Carpias bermudenais R.» sp. uov General figure, x 18f. 

Figure 58.— Jatropst* rathbuna R., sp. nov. Head and first thoracic segment. 
x82}. 

Figure 54 —The same. Terminal segment and uropoda. x 82}. 

Figure 55a.—The same. Mandible. 82}. 

Figure 556.—The same Mandible. 82}. 

Figure 55r.—The same. Maxiiliped, 82}, 

Figure 50.— Tylos armadilio LatreiUe. Operculum. 

Figure 57 .—PoreeUio paroicomi* H., sp. nor. General figure. 

Figure 58.— Leptotrich as QranuUitu* B., sp. nov. General figure, x Ilf, 
Figure W.—Uropodias bertnudenais R., sp, nov. Head and first thoracic sag* 
ment. x 02. 

Figure 00.—The same. Abdominal segments and last two thoracic segments. 

x02. 

Figure 01 .—Ligia baudiniana Milne-Kdwards. First leg of male, x Ilf. 
Figure 62a.— Ligia exotica Dollfas, First leg, x 11}. 

Figure 026.—The same. Terminal joints, xllf. 



VIII.—This Reconstruction of a Cretaceous Dinosaur, Clao- 

HAUEU8 ANNEOTENS MARSH. Hr ChABLRB E. RkECHER. 

(With Plates XU to XLV.) 

Introduction .—The completion of the mounting of the skeleton of 
a large dinosaur is a matter of considerable moment to any museum, 
as well as of some general scientific interest. Although the subject 
lies wholly outside the particular field of research of the writer, it 
still seems desirable to present, even imperfectly, some description of 
a specimen which is in many ways unique, and by chance is the first 
dinosaurian skeleton to be mounted in America. 

In most kinds of construction the concrete result is usually found 
to differ in many particulars from the ideal or mental picture as 
expressed in language or by an artist. This being a general state¬ 
ment of fact, one would naturally expect some discrepancy between 
the pictured restoration of the skeleton of an extinct animal and the 
skeleton itself when actually put together and mounted. 

The limitations of paleontologie work require that in order to give 
a general conception of an animal, this must be represented by a 
drawing or model iu which the missing parts are restored according 
to the best knowledge and inference on the part of the investigator. 
The more complete the material studied, the more satisfactory and 
accurate the restoration is likely to Income. An illustration of this 
fact will appear later on. 

Even when approximately entire skeletons of fossil vertebrates are 
discovered, the bones are usually found displaced, and their nature 
and position are determined principally by comparative studies on 
other better known animals supposed to be related or to have anal¬ 
ogous features. In the study of a group of vertebrate animals that 
is wholly extinct and has left no direct descendants, the difficulties 
of attempting to make a restoration of any particular type are con¬ 
siderably increased. This applies either to a drawing or to the 
mounting of the skeleton in a manner which shall be rendered true 
to nature, by placing all the bones in their proper position and 
giving the skeleton a posture it may have had during life. It has 
therefore come about that the positive information conveyed by the 
finding of a foot or of any other portion of a skeleton, with the 
bones in a sequential position in the rock , is of far greater anatomi¬ 
cal value than any number of expert opinions. 
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In 1891, the Tale University Museum received the skeletou of a 
herbivorous dinosaur from the Laramie beds of the Cretaceous in 
Converse County, Wyoming. The specimen is one of the many 
treasures in the Marsh collection, and was obtained in the field by 
Mr. J. B. Hatcher and party. This skeleton and another apparently 
belonging to the same species were made the basis of the pictorial 
restoration of Claosaunte annectens , as published by the late Profes¬ 
sor Marsh. 4 On account of the completeness of the material, and 
especially because many of the more important bones were in their 
true position in the rook, the writer decided to direct the prepara¬ 
tion of the specimen as a museum exhibit. Most of the work of 
mounting has been performed in an admirable manner by Mr. Hugh 
Gibb, preparator in the Geological Department, and to his skill is 
due the elegance of the finish and the solid strength of the specimen. 

The animal lay on its side in the rock and was somewhat laterally 
compressed. The preservation was such that the left side was in 
much better condition than the right. It was therefore decided to 
mount the skeleton in high relief on a slab consisting in part of the 
original sandstone matrix. The amount of relief shows all four 
limbs, those on the left side being entirely free. The left side of 
the entire vertebral column is exposed and the head shows the front* 
back, top, bottom, and left side, the right only being concealed. 

Owing to the shattered condition of the left femur (making it 
impracticable to free it from the matrix) and to its being in the 
rock in its true position with respect to the pelvis, the pose of the 
amm&] was determined in large measure by this bone. It is directed 
forward at such an angle as to demand a running position for 
bipedal locomotion. An attempt has been made to carry out this 
idea of rapid motion and to make all parts of the skeleton contribute 
to the completeness and realism of the general effect. In order to 
do this there must be the proper balance and the true swing of the 
living animal. 

It is intended, therefore, that this huge specimen, as now mounted, 
should convey to the observer the impression of the rapid rush of a 
Mesozoic brute. The head is thrown up and turned outward. The 
jaws are slightly separated. *The fore arms are balancing the sway 
of the shoulders. The left hind leg is at the end of the forward 
stride and bears the entire weight of the animal. The right foot 
has completed a step and has just left the ground preparatory to the 
forward swing. The ponderous and powerful tail is lifted free and 
doubly curved so as to balance the weight and compensate for the 
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swaying of the body and legs. The whole expression is one of 
action and the spectator with little effort may endow this creature 
with many of its living attributes. 

In seeking to secure a life-like pose for Claosaurus , considerable 
assistance was afforded by photographs of existing animals in 
motion, especially several illustrating bipedal locomotion among 
living lizards. One of these is here introduced for comparison 
(figure 1)/ 



Figure 1 —Running lizard, illustrating bipedal locomotion From photograph 
of lning ChlamydoHauru *, by W. Sanlle Kent 

Synonymy. —It is not within the province or purpose of this paper 
to enter into any analyses or discussions of generic synonymy, 
though the proper reference of the animal here described is some¬ 
what uncertain. The type sjiecies of Claosaurus ( C\ agilis Marsh*) 
was obtained from the Niobrara of Kansas, and is possibly gener- 
ically distinct from the species afterward described from the Laramie 
as Claosaurus annectent, by Professor Marsh/ Neither is it feasible 
at present to bring evidence that Thtspesius occidental is of Leidj 4 
does not include the Laramie type. The fragmentary remains upon 
which Thespesius was based consisted only of several vertebrte and 
a phal&ngial bone. These portions seem to have very little diagnos¬ 
tic value within the group. Therefoit) the relationships of these 
forms, as well as questions of priority, must be left for future careful 
comparisons, and for the present it seems best to accept the name 
Claosaurus annectent for this species. 

Restorations of Ofnithopoda .—Several restorations of various 
members of the Ornilbopoda have been already made, including the 
genera Iguanodon, Hadrosaurus , Claosaurus, Hypsilophodon , Lao- 
saurus, and Camptosaurus. The last three in the list have been 
restored only by means of drawings* 

Hadrosaurus was modelled by Waterhouse Hawkins to represent 
both the skeleton and the animal in the flesh. Owing to the 
extremely fragmentary remains upon which this restoration was 
based it was necessarily very faulty and has long since ceased to 
have any value or interest except as a historical attempt. A figure 
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of it is here introduced (figure 2). With somewhat greater success 



Figure 2. —Restoration of Hadroxturu* After Hawkins 

Hawkins also restored the Jyuanodon, from material in the English 
museums. The later discovery of a number of quite complete skele¬ 
tons of this genus in Belgium, and their careful analysis by Dollo, 1 
led to a subsequent successful restoration in a superb manner by 
De Pauw (figure 3). 



* Fiona* 8,—Restoration of Iguanodon bBmi$mrUn$i$; one-eightieth natural else. 

After Dollo. 
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The Pose of Claosaurus .—The entire skeleton of Claosaurus, as 
already mentioned, was given in a drawing published by Professor 
Marsh. This drawing is here reproduced (figure 4), since it differs 



Figure 4 —Restoration of Clamauru * annectent *, one-eightieth natural size 

After Marsh 

in some important details from the skeleton now mounted (Plates 
XLI-XLV). It represents the animal as standing neaily on the 
ends of the toes, with the tail resting on the gionnd and with 
pendent fore limbs. 

In the mounted specimen, for reasons previously stated, the animal 
was placed in a running position. Moreover, since there is an 
obvious analogy between the habits and posture of Iyuanodoti and 
Claosaurus , and the footprints of the former show no marks of a 
dragging tail, the latter was mounted with the tail raised to balance 
the weight of the animal. Further, this is the position assumed by 
modern lizards employing bipedal locomotion (figure 1). In (Jiao - 
saurus the ischia are closely united at their distal ends, and it would 
have been impossible for the chevrons to pass between them as 
shown in figure 4. Without doubt the animal could have sat down 
or dropped the tail to the ground. The mounted skeleton shows 
that there were really four instead of two post-sacral vertebra witlr 
out ohevrons, and that the first chevrons were short and very oblique 
so as entirely to clear the ends of the ischia (Plate XLIII). 

The present restoration represents the animal as touching nearly 
the whole length of the toes to the ground (figure 5). This position 
was adopted because of the fact that all the bird-like dinosaurian 
footprints show the imprint of nearly the full length of the phalanges 
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The attitude of the fore limbs depends largely upon the placing of 
the scapula. In Professor Marsh’s illustration the scapula is repre¬ 
sented at about sixty degrees inclination to the vertebral column. 



Fioubx 5. — Clao*auru$ anneatm* Marsh; left hind foot, with tibia and fibula; 
» ons-tenth natural size. 

The same position was previously adopted in the mounting of 
Tffuanotfon (figure 3), and in both cases it results in throwing the 
fore limbs down so that they would lose muoh of their value as 
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organ* of prehension. The present mounted specimen of Claosaurus 
shows the left seapuia lying on the ribs nearly parallel to the direc¬ 
tion of the vertebra* (Plate XLIV, figure 1). The reason for this is, 
primarily, that the bout* is placed where it was found in the rock in 
connection with the body, and as ho much of the remaining portions 
of the skeletou was in a normal position, it seemed safe to assume 
that the scapula, also, was in its true place. It is likewise of the 
greatest significance that, in the specimen of Iguanodon figured by 
Dupont,® the position of the scapula as it was lying in the rock is 
precisely identical and not as subsequently placed in the mounted 
s]H?ciinen (see figures tf, 0). It is quite possible that the present 



Figure 6.— Skeleton of Iyuanodon in position m rock. After Dupont 


scapula belongs higher up, though still retaining its parallel position, 
but the actual location does not involve any question of judgment, 
since the bone is where found. The scapula? in most birds (compare 
skeleton of Penguin) are almost parallel to the vertebral axis, and a 
similar position among the Ornithopoda would not be unexpected. 

The structure of the pollex in Claosaurus shows that it was proba¬ 
bly opposable to the other digits and functioned as a true thumb. 
This with the slender form of the whole manus indicates that the 
fore limbs were properly organs of prehension. To be thus used to 
the greatest advantage, the position of the scapula parallel with the 
axis would be an obvious structural benefit. 

There are a number of minor anatomical differences between the 
actual specimen and its original pictorial representation which could 
be discussed, but those here mentioned are believed to be the more 
important ones. These discrepancies have arisen largely from the 
difficulty in construing the whole or parts of a skeleton before the 
actual articulation of the bones is attempted. 
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Condition of the Skeleton and Amount of Restoration . (See Plate 
XLV.)—The head and neck have been left in the original matrix, 
with the exception of the five posterior oervicals, which were separated 
in order to form the cum joining the trnnk. As found, the head was 
bent under the body and the oervicals turned ninety degrees from 
the median plane. This accounts for the fact that the neural spines 
are directed outward. 

The aeries of dorsal vertebra is complete. The spines of the pos¬ 
terior dorsals are restored. With the exception of the second, the 
ribs from the first to the seventh were modelled from those on the 
right side, while those remaining on the left side are well preserved 
and in the matrix. They are somewhat bent by pressure, but it was 
thought best to leave them as originally found, especially as the 
impression of the blade of the scapula was preserved. The right 
scapula of this individual is complete, but it was necessary to restore 
the left one and to substitute the anterior half of the scapula of 
another individual. The coracoid is modelled from another speci¬ 
men. The sternal bone is complete and belongs to this skeleton. 
Both humeri, radii, and ulnce were preserved, as well as the metacar¬ 
pal* of both fore feet. The carpal bones were modelled after Pro¬ 
fessor Marsh’s drawing. About half the phalangial bonoB were pre* 
served, and the missing ones have been modelled. 

The sacrum and pelvic region were quite 1 complete and are still iu 
the rock, the only restoration necessary being the spines of the sacral 
vertebra and part of the posterior portion of the ilium, which were 
modelled from another specimen. The left pubis and'ischium were 
essentially entire. 

The outside of the left femur was considerably exfoliated and 
shattered and has been restored, though the main part of it is in its 
original position in the rock. The end of the right femur is also 
partially restored. 

The remaining bones of both hind legs and both feet were all in 
proper sequence in the rock, the only missing bone being the 
terminal phalanx of the middle toe of the left foot, This was sup¬ 
plied by a cast of the same bone in the right foot. 

A considerable portion of the tail was wanting, though fortunately 
the proximal third was nearly perfect and in a natural position, with 
the chevrons attached. The middle and distftt portions were repre¬ 
sented by a number of detached vertebra), and with the information 
furnished by an entire tail of another Specimen it has been possible 
to restore this member in a satisfactory manner. 
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The ossified tendons were mostly weathered away or very much 
'broken and no attempt to restore them has been made, A small 
group is preserved over the spines of the first five caudal vertebra*. 

From the foregoing somewhat detailed statement of the actual and 
restored portions of this skeleton it is at once evident that for a fos¬ 
sil vertebrate it is unusually complete. The most important parts, 
as the pelvic region, the hind limbs, most of the bones of the fore 
limbs, and the head and neck, were not only well preserved but were 
in their true sequence and largely in their normal position. 

Method of Mounting ,—The skeleton of Claosourus is mounted on 
a slab consisting in part of the natural stone and in part of a rock 
surface manufactured from ground and disintegrated Laramie* 
sandstone. The slab measures twenty-six feet ten inches, in length, 
by fourteen feet two inches, in height; and has a base two feet 
two inches wide, extending out from the lower edge, and upon which 
the feet rest. This method of mounting fossil skeletons has been 
employed with great success in the American Museum of Natural 
History, New York, and is especially well adapted for skeletons that 
are somewhat compressed or are more or less imperfect on one side. 
The present specimen is very much larger than anything heretofore 
attempted, and the result shows that slab mounts can be practically 
employed with success for animals of considerable size. 

For convenience in handling and to provide for the future possi¬ 
bility of moving this specimen, it was mounted in four sections, 
which may be detached by simply breaking the thin artificial rock 
crust and removing the bolts holding them together. Each section 
rests upon a truck supported on strong casters. This construction 
is of course entirely concealed by the casing and framing of phe fin¬ 
ished mount. 

The sections were made of timbers measuring three by four inches 
in section, with vertical and horizontal cross pieces at regular inter¬ 
vals, The horizontal base was attached by means of heavy double 
angle-irons. On these frames the pieces of rock carrying the 
bones, together with the separate bones, were securely fastened and 
the intervening spaces covered with wire netting of one-half inch 
mesh. Over this netting was spread a thin layer of plaster of Paris, 
and lastly a still thinner layer of ground Laramie sandstone mixed 
with plaster of Paris and gum Senegal. Before the artificial rook 
oovering was thoroughly hardened the surface was tool-dressed, 
thus giving it the same appearance as the surface of the real rock 
where it was chiseled away to expose the bones. The left fore and 
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hind limbs are entirely free from the slab and are supported by irons 
in the usual way, TTiey are mounted so that they oan be readily 
detached and taken apart for purposes of study. The original rock 
connections of all the bones have been preserved and there can be no 
controversy over their primary order and sequence. 

Dimension*. —The entire length of the animal measured along the 
spinal column is twenty-nine feet three inches (8.70 m ), and the 
height of the head abo\e the base is a little over thirteen feet (4 m ). 
From the shoulder to the base is ten feet ( < L08 m ), while the hind 
limbs are about nine and a half feet long (2,89®). The tail meas¬ 
ures thirteen feet seven inches, in length (4.17 m ) 

Measurements of the Skull 


Total length.*.- * .*. 102 c “ 

Greatest vertical diameter. 42« m 

Length in front of teeth.. ... B8 C,U 

Measurements of the Lower Jaw 

Greatest length of ramus to articulation ... . 78 tm 

Greatest depth of ramus through dentition .. 10™* 

Measurements of Shoulder Girdle and Fore Limbn 

Scapula, length. 86 ftm 

Scapula, greatest width of blade. 80*® 

Scapula, least width of blade... 19* ro 

Coracoid, length.-. 87** 

Humerus, length. 50“ m 

Humerus, diameter of distal end.. 18** 

Humerus, least diameter.. - ft 4 * 

Badius, length. W** 

Badius, diameter of proximal end,. 8* w 

Badius, diameter of distal end. 7** 

Badius, least diameter..... 4°* 

Ulna, length. ............ 00** 

Ulna, diameter of proximal end.. . 18** 

Ulna, diameter of distal end .... *.... 10"» 

Ulna, least diameter... ($*» 

Metacarpal I, length. 11°* 

Metacarpal II, length. 8&.0" 1 

Metacarpal in, length. 87"* 

Steroid bone, length..... 41" 

Sternal bone, width...*. W" 
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Measurements oj the Pelvic Arch. 

Greatest length. 184™ 

Diameter of acetabulum. 20™ 

Ilium, length. 115 cm 

Pubis, length in front of acetabulum. 00™ 

Ischium, length posterior to acetabulum . 115 rm 

Measurements of the Hind Limbs . 

Whole length . 289*"* 

Femur, length. 100™ 

Femur, least diameter of shaft . 10™ 

Tibia, length. 95 om 

Tibia, diameter of proximal end. 29®'° 

Tibia, diameter of distal end . 26 cm 

Tibia, least diameter of shaft.. 10™ 

Fibula, length. 92™ 

Fibula, diameter of proximal end. 14 cm 

Fibula, diameter of distal end. 12 em 

Fibula, least diameter of shaft. 5™ 

Metatarsal I, length. 26' m 

Metatarsal 1, diameter of proximal end. 18 tm 

Metatarsal I, diameter of distal end. 15 n ” 

Metatarsal II, length. 86 cm 

Metatarsal II, diameter of proximal end. 17 cm 

Metatarsal II, diameter of distal end. 18 rm 

Metatarsal III, length. 28 cm 

Metatarsal III, diameter of proximal end. 18' m 

Metatarsal III, diameter of distal end. 9"" 

Phalanx of I, length of proximal. 14 cm 

Phalanx of I, diameter of proximal. .. 10™ 

Phalanx of I, length of median. 6"" 

Phalanx of I, diameter of median. 7 cm 

Phalanx of I, length of ungual. 9°’" 

Phalanx of I, diameter of ungual. 9 cm 

Phalanx of II, length of proximal. 12™ 

Phalanx of II, diameter of proximal. 10.5 em 

Phalanx of II, length of second.*. 5« m 

Phalanx of II, diameter of second. 11™ 

Phalanx of II, length of third. 4™ 

Phalanx of II, diameter of third. 9.5'* 

Phalanx of U, length of ungual.*. 10™ 

Phalanx of II, diameter of ungual. 11™ 

Phalanx of III, length of proximal. 12™ 

Phalanx of HI, diameter of proximal. 9 em 

Phalanx of III, length of seoond.*. 8.5' m 

Phalanx of in, diameter of second. 8 ,m 

Tsums. Coin*. Acad., Vol. XI. 21 Jawuaby, 1902* 
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Phalanx of III, length of third. 8.5™ 

Phalanx of III, diameter of third. 7‘ m 

Phalanx of III, length of fourth. 8™ 

Phalanx of III, diameter of fourth. 6.5™ 

Phalanx of III, length of ungual. 9™ 

Phalanx of III, diameter of ungual. 8™ 

Measurements of the Tail. 

Length. 417™ 

Width at 8th chevron. 08*® 

Diameter of centrum in 8d caudal. 8™ 

Diameter of centrum in 80th caudal. 7 cm 

Diameter of centrum in 45th caudal. 8.5™ 

Diameter of centrum in 00th caudal. 8™ 

Measurements of Ribs. 

Length of first rib. 48™ 

Length of second rib. HO™ 

Length of third rib. 100™ 

Length of fourth rib. 110™ 

Length of fifth rib.117.5™ 

Length of sixth rib . 125™ 

I«ength of seventh rib. 125™ 

Length of eighth rib.122.5™ 

Length of ninth rib.,.112.5' m 

Length of tenth rib. 97.5™ 

Length of eleventh rib. 88.5™ 

Length of twelfth rib. 77.5™ 

Length of thirteenth rib. 55 cm 

Length of fourteenth rib. 42.5™ 

Length of fifteenth rib. 82.5™ 

Length of sixteenth rib. 80™ 

Length of seventeenth rib. 27.5™ 


The Right Scapula (Plate XLIV, figure 1).—The right scapula is 
well preserved and shows one very interesting feature. Near the 
lower edge of the blade is an elongate elliptical hole, S m in length, 
with smooth edges, indicating that the animal received a severe 
injury during life and completely recovered from it before death. 
It is, of course, idle to speculate on the character of this accident, 
yet the presence in the same beds of numerous remains of the 
armored and homed Tricwatope suggests that there may have been 
an encounter between this Claomurus and one of the individuals of 
the. Ceratopsid®. The injury to the scapula is just such a one as 
could be made by a thrust of one of the horns of THctratop*. 
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EXPLANATIONS OF PLATES. 

Plat* XL1. 

Claotaurut annectent Marsh. 

Side view of mounted specimen; one-fortieth natural size. 

Owing to the impossibility of properly lighting the specimen for photographic 
purposes, it has been necessary to paint out the background and shadows in 
the negative. Therefore this illustration merely gives a projection, and does 
not show the high relief of the specimen. 

Plate XLIL 

Claotaurut annectent Marsh. 

Oblique side view. Ab in the preceding plate, it was necessary to paint out 
the background, with the consequent loss of actual relief. 

Plate XLUI. 

Claotaumt annectent Marsh. 

Pelvis and hind limbs, with proximal portion of tail; one-eighteenth natural 
size. 

This illustration shows the detail of mounting and the finish of the slab. 
Plates XU and XUI should show the same characters of rock surface and the 
same degree of relief. 


Plate XLIV. 

Claotaurut annectent Marsh. 

Flams X .—Bight scapula; showing elliptical perforation of blade due to an 
injury received during life ; two-fifteenths natural size. 

Figure 2.—Anterior portion of skeleton; showing the fore limbs, shoulder 
girdle, neck, and skull; one-nineteenth natural size. 


Plate XLV. 

Claotaurut annectent Marsh. 

line drawing; showing real and restored parts. 

Original bones are represented by line shading. 

Bones partially restored are represented by dotted line shading. 
Bones wholly restored are represented in outline. 



IX.- The Ahcidianh of the Bkbmiua Inlands. 
Bt Willaed G. Van Name, Pii.D. 


In preparing the account of the Bermuda ascidians which is pre¬ 
sented in the following pages, the writer has hoped that it would 
not be of local interest only. The waters about these islands are 
remarkably rich in animals of this class, including many new species 
and several new genera, and the Tunicata of the part of the world 
in which the Bermuda Islands are situated are only slightly known. 

The species which have been described from the Atlantic coast of 
North America are for the most part northern forms, from the 
British Provinces and the New England States. Concerning those 
of the Southern States but little is recorded. A large number of 
species of Simple Ascidians from the West Indies and the adjacent 
parts of tropical America have been described in the works of 
Heller (4, 5), Traustedt (16), and Sluiter (J 5), though these writers 
had only preserved, and often very insufficient, material as a basis 
for their descriptions and figures. Only one of these writers 
(Sluiter) describes any Compound Ascidians from this region, and 
he describes only a very few. 

Our knowledge in regard to the Tunicata of the Bermuda Islands 
themselves was until very recently confined to the six species 
obtained there by the Challenger Expedition, and described by 
Ilerdman (6) in the reports of that voyage. 

In the spring of 1898, Prof. A. K. Verrill, of Yale University, 
and a party of students under his direction, made a general collec¬ 
tion of the invertebrates of the Bermuda Islands, and among them 
a considerable number of ascidians were obtained, though particular 
attention was not directed to this class of animals. But few Simple 
Ascidians were comprised in this collection. Most of these were 
described by Prof. Verrill in these Transactions (Vol. x, 1900), as 
well as one new Compound Aseidian. He also mentioned four genera 
of the latter which had not been previously recorded from there, 
though be did not describe or identify the species. 

Prof, Verrill has turned over to the writer the entire collection of 
Tunicata obtained by that expedition, and this paper is in part the 
fesult of a study of those specimens. In the spring of 190], Prof. 
Verrill and Mr. A. Hyatt Verrill made another trip to Bermuda and 
obtained an even larger collection of Tunicata than in 1898, and the 
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writer himself spent some time during the months of April and May 
of that year at Bermuda, part of the time in company with Prof. 
Verrill, and has consequently been able to collect and study nearly 
all the species in a living state and in their natural surroundings. 
The writer has also examined some sj»ecimens obtained by Prof. 6. 
Brown Goode in the ^ears 1870 and 1877, though there proved to 
be no forms among them which were not also obtained by the Yale 
parties. 

The fauna of the Bermuda Islands is exceedingly rich in Com¬ 
pound Ascidians, not only m the number of species, but in^individ- 
uals also, many of the forms being very abundant and generally 
distributed about the islands. There may be other localities of no 
greater extent where an equal variety of species and abundance of 
individuals may be found, but there are probably few places where 
all the generally recognized families of this group are so fully repre¬ 
sented. A very large proportion of the more important genera of 
the Compound Ascidians are also present, and a study of the 
Bermuda forms comes very near to giving a complete and compre¬ 
hensive idea of this group of animals. 

With the Simple Ascidians the case is different. The genera and 
species are few, and though some of the species are common, none 
are conspicuously abundant. One large and important family, the 
Molguiidft}, does not appear to be represented at all. 

No examples of the free-swimming Tunieata, the Pyrosomidse, 
Thaliacea, and Larvacea were obtained, but no collecting of a kind 
likely to result in finding them was attempted, owing to lack of 
time. Unquestionably representatives of all these groups occur in 
the vicinity of the islands and will be found when sought for. 

The following are the Bermuda Tunieata described by Herdman 
in the Challenger Reports :— 

Symplegma viride. Ecteinascidia turbinates 

Didemnum (?) inerme . Clavelina oblonga. 

Botrylloides nigrum . Ascidia nigra Savigny, 

(= A. atra Lesueur). 

All but the last of these were new species. With the exception 
of Symplegma viride and perhaps Didemnum (?) inerme they are 
represented in the Yale collections. 

Didemnum inerme is a form described by Herdman from a single 
small specimen in such a poor state of preservation that nothing 
could be made out in respect to the structure of the zobids, and he is 
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consequently uncertain in regard to the genus and even of the 
family in which it should be placed. Considering the difficulty of 
recognizing most species of Compound Ascidians even when an 
abundance of well preserved material is at hand, the practice of 
describing new species from such wretched specimens need not be 
commented on. The writer does not believe that the animal in 
question is a Didemnum. It may or may not be identical with one 
of the forms doscrilied in this paper, but the description does not 
warrant devoting time and space to conjectures concerning it. 

The following are the additions to this list made in Prof. YerriH’s 
paper (17) above alluded to: 

Styela partita (Stimpson). Microcosmus miniatus . 

Styela canopoides Heller. Polycarpa multiphiala . 

Halocynthia rubrilabia . Diazona picta , 

Halocynthia riiseana (Traustedt). 

Of these, four were new species. All save the last named arc 
Simple Ascidians. Prof. Yerrill also mentions the occurrence of the 
following genera, Leptoclinum , J)istaplia , Diatoma and Amarou - 
cium, though naming no species. 

One of these, Styela canopoides Heller, is, I think, included on 
insufficient evidence, while the Bermuda representatives of two of 
the others, Styela partita (Stimpson) and Halocynthia riiseana 
(Traustedt) differ sufficiently from the* types to be considered as new 
subspecies. 

Omitting Styela canopoides and the doubtful Dhlemnum incrtnc> 
there remain a total of eleven species recorded from the islands. Of 
these six are Simple and five Compound Ascidians, according to the 
classification I have adopted in this paper, in which the Clavelinidw 
and Perophoridro are regarded as Compound Ascidians. Only one 
of these, Sympkgma (unfortunately the most interesting of them), is 
wanting from the Yale collections. 

This is no inconsiderable number if the small geographical area 
under consideration is taken into account, yet a study of the collec¬ 
tions made in 1608 and 1001 enables me to increase it to no less than 
38 species, one of which is represented by at least six well-marked 
varieties and another by three, in addition to the type. As these 
varieties differ sufficiently to constitute species if intermediate forms 
did not occur, we have 40 as the total number of kinds of tunicates 
known to occur at Bermuda. They are distributed as follows in 23 
genera (4 new) and 0 families. 
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oompoxthd AMcmiAXB. 

Olavelinid m. 

Clavelina (Stereodarelfa) oblonga Herdman. 
Jlhodozona picta (Verrill). 

Perophorid®. 

Perophora viridis Verrill. 

Ecteinascidia turbinata Herdman. 


Distomid®. 

Bistoma capmlatum , n. sp. 

Bistoma eonnerum, n. sp. 

Bistoma obseuratum, n. sp. 

Bistoma oliraceum , n. sp. 

Bistoma rlarum , n. sp. 

Cystodytes draschii Herdman. 

Cystodytes violaceus , n. sp. 

Bistaplia bermudensh, n. sp. 

Polyolinid®. 

Amaroucium bermudce , n. sp. 

Amaroucium exile , n. sp. 

Didenmid®. 

Bidemnum solidum , n. sp, 

Bidemnum savignii Herdman. 

Bidemnum atrocanum , n. sp. 

Bidemnum porites, n. sp. 

Bidemnum lucidum y n. sp. 

Bidemnum orbiculatum , n. sp. 

Leptodinum speciosum Herdman, represented at Bermuda by 
six new subspecies: btrmudmse, pageti , hamiltoni y barring- 
tonense, acutilobatum, and somersi. 

Polysyncraton ametbysteum , n. sp. 

Biplosoma macdonaldi Herdman. 

Biptoeoma lacteum y n. sp. 

Biplosoma atropunctatum p n. sp. 

Biplosomoides fragile , n. sp. 

JSohinodinum verrilli, n. sp. 
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Botryllidw. 

Botrylloidee nigrum Herdman, represented by three new sub¬ 
species; concobr, planum , and mreinum in addition to the 
typical form. 

Symplegma viride Herdrnan. 

Polyatyelidw. 

Michaelsenia tinrta , n. sp. 

Dirmdroearfxf botryllojmSy n. sp. 


SIMPLE ASCIDIAKS. 

Halocynthiidse. 

Polycarpa obtecta Traustedt. 

JStyela partita (Stimpson) var., bermudennigy nov. 

JIalocynthia rubrilabia Verrill. 

JFJalocynthia riistana (Traustedt) var., wunita, nov. 

Jlficrocowiu* miniatus Verrill. 

Ascidiidss. 

Ancidia atra Lesueur. 

Aacidia curvata Traustedt. 

The writer docs not believe that this list by any means exhausts 
the number of forms really found there. The collections were made 
during the spring months. Collecting at other seasons would prob¬ 
ably result in finding new species and larger and bettor specimens of 
many of those which are here described. Moreover, different 
methods of collecting might further increase the number. 

A few words in defense of the somewhat appalling number of 
new species (21) are probably called for. The writer believes that 
our knowledge of oertain families, notably the Didemnidae, Ilalo- 
oynthiidai, and Botryllidie, has been retarded rather than advanced 
by the practice of many authors of describing as a new species 
yearly every faded and shrunkeu specimen that comes into their 
hands, because it cannot be made to agree perfectly with descrip¬ 
tions of other authors, made in many cases from similarly poor and 
scanty material. Such specimens had far better be left undescribed, 
unless they present characters so marked, that there is not likely to 
be much difficulty in identifying the form again, and characters of 
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such a nature that it is reasonably certain that they are not merely 
individual peculiarities of the specimen. 

Minute and careful description cannot make up for insufficiency of 
material Indeed it often decreases rather than increases the possi¬ 
bility of positively recognising the species again if the individual 
peculiarities of the specimen he described as specific characters, and 
if no indication is given in regard to the directions in which indi¬ 
vidual variation (which is vastly greater in the ascidians than most 
writers give credit for) may be expected to manifest itself. 

In the case of some Bermuda forms, the amount of material avail¬ 
able has not been as great as could be desired, yet in nearly all cases 
I have had several specimens collected at different times and places. 
In two cases only have I ventured to describe a species on the 
strength of a single colony (Didemnurn nolidum and Diploeoma 
atropunctatmn ), and these only where there were well-marked 
specific characters, and when I had examined the specimen in a liv¬ 
ing state. In fact, there are only two or three of the forms which I 
have not myself collected and studied in a fresh condition. 

The almost total neglect of the Compound Ascidians of this part 
of the world by previous collectors and investigators sufficiently 
explains, I think, the large number of new species in that group. 

Method h of Collecting . 

Most of the species may be found attached to stones along the 
shores of the bays and harbors, at low water. They grow chiefly 
on the under sides of stones of sufficient sire to resist the movement 
of the waves and currents to which they are exposed. In such 
situations, as well as in narrow crevices in the rocks, they are safe 
from the attacks of the fishes and larger animals of other kinds 
which would otherwise destroy them. 

The limestone rock, of which the islands are composed, contains 
numerous caverns to which the sea water has aocess through narrow 
passages where there is always a current of water when the tide is 
rising and falling. About the mouths of these passages (as at 
Waterloo, on Castle Harbor) are the best collecting places, not only 
for ascidians but for many other forms of invertebrates as well, as 
the constant currents of water carry an abundant supply of the 
minute organisms on which they feed. In such places it is not 
uncommon to find five or six different species of ascidians attached 
to the under side of the same stone. Sometimes several forms of 
Compound Ascidians may be found attached to au individual of one 
of the larger Simple Ascidians (Fig. 130). 
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A few species are seldom to be found along the shore, but grow 
chiefly on the corals, sponges, gorgonians, etc., on the reefs or in 
water deep enough to escape the effect of the waves and tides. 
These were obtained in collecting the corals and gorgonians by 
diving or by means of the nippers, attached to a long pole, which 
are used for that purpose. 

Rhodozona picta (Verrill), Distoma olivaceum , Cystodytes dm - 
sekii Herdmau, Distaplia bermudensis, Amaroucium bermudce , A. 
exile , and Botrylhides niyrurn var. concolor are among the forms 
which are partial to such situations. 

As far as I know, no ascidians are to he found on the white shell 
sand which covers large areas of the bottom in the sounds and har- 
Imre about the islands. So rough and rocky is the bottom in most 
other places that but little dredging was done, and this did not add 
any new forms to the list of tunicates. 

It is possible that in the vicinity of the outer reefs there may be 
bottoms where a dredge can he used to advantage, and would proba¬ 
bly disclose the existence of other species, particularly of the Poly- 
clinidte, which are partial to deeper water and are but poorly repre¬ 
sented in our collections. Moreover, owing to the strong winds 
and rough water prevailing during the spring season (when all the 
collections were made), no collecting was done on the outer reefs. 
As many forms of invertebrates occur there which are seldom found 
on the reefs near shore, there are probably other kinds of ascidians 
there also. 

Note. —The names of places, given as the localities where the 
specimens were found, are those of places about the Bermuda 
Islands, unless otherwise stated. 

Methods of I*reservation and /Study. 

Most of the specimens were preserved in formalin of from 2 to 4 
per cent. This preserves the form and to some extent the color of 
the specimens better than any other method, but for anatomical 
study alcoholic specimens are usually better, though more contracted. 

The specimens were studied microscopically by dissecting out the 
xo&ids or parts and staining and clearing in glycerine; also by 
means of paraffin sections of the sodids, or of the colonies, or parts 
of the same. Generally the specimens must first be decalcified. 
Owing to the absence of silicious sand at Bermuda, no trouble was 
met with in cutting the seotions. 
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New Genera. 

Diazona picta Verrill requires a new genus, whioh I have termed 
Rhodozona . It in in many respects intermediate between Diazona 
and Clavelina. In the general shape of the colony it is not unlike 
Stereoclavella australis Herdraan (8) from Australia, but only the 
anterior portions of the zooiris project from the common test, and 
the colony has the beautifully transparent and gelatinous character 
of a Diazona. The branchial sac resembles Claveltna in the absence 
of internal longitudinal bars, but the strong longitudinal muscle 
bands along each side of the dorsal lamina, and the many transverse 
muscle bands in the mantle are very different from any species of 
that genus with which I am familiar. 

The genus JSehinoolinum is also an intermediate form, serving to 
unite more closely the genera JJidemaum and Diplosoma , and fur¬ 
nishes an additional argument /or uniting the Didemnid® and 
Diplosomid® in one family. In its zoOids and in the gelatinous 
nature of the colony, it resembles tbe last named genus or family. 
The large cavities present in the test in that genus are however 
wanting, and the large tetrahedral spicules, though peculiar in their 
shape and arrangement, are more suggestive of tbe former genus. 

The two new genera of the Polystyelid®, JMichaelmiia and Dian- 
drocarpa , appear to be connecting forms linking that family with 
the Halocynthiid® and Botryllid® respectively. In the latter genus 
one or more of the forms included by Michaelsen (12) in his genus 
Gynandrocarpa may also be placed, though the Bermuda form 
approaches the genus Botryllus more closely in the general character 
and pigmentation of the colony than any of the other species. 

Classification. 

The classification employed is based upon that of Herdman, but 
with a number of modifications, such as separating the Perophorid® 
from the Clavelinid®, and uniting the Diplosomid® with the Didem- 
nid®, as many writers have done. Moreover, I include the Clave- 
linid® and Perophorid® among the Compound Ascidians, because 
they are compound. They reproduce by budding and form colonies, 
and are by no means so closely related to the Simple Ascidians as 
some of the PolystyeluJ® are, though Herdman includes these among 
tbe Compound Ascidians. 

I have made free use of Herdman’* diagnoses of families and 
genera, as given in his Revised Classification (7), with many changes 
and omissions, and wish to acknowledge my obligations to that 
author. 
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Before proceeding to the description of the species, I wish to 
express my thanks to Prof. A. K. Verrill for the use of his material 
and for much valuable advice and assistance. I am also indebted 
to Prof. H. C. Bumpua and Prof. H. M. Smith, of the United States 
Fish Commission, for the opportunity of working at the Fish Com¬ 
mission laboratory at Wood’s Hole, where a portion of this work was 
done, and also to Prof. S. I. Smith and Dr. W. R. Coe of Yale 
University, and Mr. T. Goodwin Gosling of Hamilton, Bermuda. 

Willard G. Van Name. 

New Haven, Conn., December, 1901. 

Descriptions of Species, 

ASCIDUE 00HP06ITJB. 

Fixed aseidians which reproduce by gemmation, forming colonies 
the individuals of which remain united together by stolons or by 
being more or less completely buried in the conimou test. This 
group is usually regarded as a sub-order. 

Family OULVKUmDX Forbes, 1858 

Body attached by the posterior end or more or less entirely buried 
in a creeping basal stolon or common stolomal mass, from which the 
young zoo ids form by gemmation. Test usually gelatinous, aper¬ 
tures simple, or (rarely) lobed. 

Branchial sac not folded, with or without longitudinal bars. 

Dorsal lamina represented by or provided with languets. 

Alimentary canal extending beyond the thorax to form a distinct 
abdomen. 

Reproductive organs in or beside the intestinal loop. 

Genus Claveiina Savigny, 1816. 

Zobids oblong or club-shaped, nearly independent, each enveloped 
in its own test and connected by stolons arising from the posterior 
end. 

Apertures not lobed. Mantle muscles mainly longitudinal. 

Branchial sac with straight stigmata, with no internal longitudinal 
bars or papillae, but with horizontal membranes. 

The Bermuda species of this genus belongs in Herdman’s sub¬ 
genus Stereoclavella, which differs from the typical Claveiina in 
having the stolons united in a basal thickening or mass of test. 
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Clavelina (Stereoclavella) oblonga Herdman. 

ClaveUrut oblonga Herdman, Prelim. Bep. Proc. Roy. Soc. Edin., 1879-30, p. 
734. 

Clarehna oblonga Herdman, Report Voy. Challenger, ZoOl , vol. vi, pt. xvii, 
p 246, plate xxxv, figs, 6-10. 

Stereoclavella oblonga Herdman, Trans, Biol. Soo Liverpool, vol. v, pp. 1 BO- 
161, also Jour. Linn. Boc Zool., vol. xxiii, y 608 

Plate XLVL Figure 1. Plate XLVII. Figure 7. 

Plate LX1I. Figure 180et. 

Individual animals dub-shaped, the anteiior end rounded, the 
body tapering gradually into the very short stalk. The colony con- 
sists of a number of such individuals quite closely grouped together, 
united by the expanded bases of the stalks. 

The total length of the largest individuals (including the short 
stalk) is about 30 mTO . Removed from the test the zoftid ordinarily 
measures less than half this length, but large ones fully expanded 
measure about 20 mnQ in length. 

The test is thick but perfectly transparent and colorless; the 
lower part may be slightly incrusted with fine sand. It is gelatinous 
in consistency, firmer near the base. The zoftids themselves are 
nearly colorless. The stomach and intestine in life are brownish. 
There are often spots of very pure opaque white on the thorax, and 
always about the edges of the orifices. 

The musculature of the mantle consists of a rather small number 
of slender bands, most distinct on the thorax. Beneath there are 
very delicate transverse muscles placed close togetheh These form 
an almost continuous but very thin layer about the thorax, but the 
longitudinal muscles are much the stronger and the animals contract 
greatly in length in preservation. The thorax contracts more than 
the abdomen. In life when the animal is expanded the branchial 
sac is fully half the length of the body. 

There are 15 or more rows of stigmata, and sometimes 50 in a row. 
The stigmata begin close beside the dorsal lamina. 

According to Herdman, the dorsal languets are short, conical and 
tentacular, and separated by about their own length. The tentacles 
are short and stout, about 20 in number, of two sizes placed alter¬ 
nately. The dorsal tubercle is small and irregularly oval. 

In all the specimens obtained the reproductive organs were small, 
but a large number of embryos in various stages were contained in 
the atrial cavities of some of the zo&ids. 
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This is a common species. It was obtained both in 1N98 and 1901, 
also by Prof. Goode, as well as by the Challenger Expedition. The 
writer has collected it in Castle Harbor and on the north shore of 
Coney Island, where a number of colonies were found under stones 
a little below low water mark. 

Genua Bhodozona, n. gen. 

An examination of Biazona picta Yerrill (17) shows that it differs 
so materially from the type of Biazona that it must be made the 
type of a new genus, having characters intermediate between 
Biazona and Bistoma or Clacelina. 

It differs from the former genus iu having the colony divided up 
into a large number of small lobes, in the absence of internal longi¬ 
tudinal bars from the branchial sac, and in having no lobes to the 
apertures. It has a smooth-walled stomach, except for a single 
longitudinal ridge on the inner surface. 

Bhodozona picta (Verrill). 

Diaxona picta Verrill, Trans. ('oiuiecttant Academy, vol x, pt 2, pi. lxx, fig 
8, 1900. 

Plate XLVI. Figure 8. Plate XLVTJ. Figure 5. 

Plate LX. Figure 122 

“ Forms large gelatinous colonies, consisting of a massive main 
stem from which arise more or less numerous lobes, each lobe often 
containing 12 to 20 zooids, which, in expansion, are much exsert 
above the common mass, the free portion being slender and three or 
four times as high as broad. Apertures, when expanded, on short 
terminal tubes, the oral one larger and higher than the atrial. 

w General color usually translucent pinkish white; the oral aper¬ 
ture surrounded by a band of bright carmine-rod, edged on both 
sides with f!ake-w r hite ; a stripe of the same carmine color extends 
from the oral band down the ventral side of each zoOid. 

“Height of the larger colonies, 125 to breadth about the 

same; height of free juirt of zobids, in life, 15 to 20 mn) ; their diam¬ 
eter, 5 to Q mm ; diameter of oral tube, about 2 m,u .” (Verrill 17.) 

The test is gelatinous and transparent and of similar character to 
that of Biazona . In young colonies and in newly developing lobes 
of larger colonies, where the zoftidu are still small, they do not pro¬ 
ject above the surface of the lobe. Such specimens may, however, 
be readily identified by the color and the great numbers of anasto- 
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mosing vessels witb enlarged ends, which occur in the lower parts 
of the colonies. These vessels arise from the posterior ends of the 
zofrids. 

The largest zoOids measure, in tike preserved condition, about 
or slightly more, in length when removed from the test. In 
formalin they are o£ a pale flesh-color. The white contents of the 
intestine show plainly from the outside. 

The mantle is provided with a varying number of rather narrow 
longitudinal muscle-bands. Beneath these bands there are still nar¬ 
rower transverse bands of different sizes, whioh are spaced rather 
far apart, so as to form with the longitudinal muscles square or 
oblong meshes often of considerable regularity. (Fig. 6.) On the 
abdomen, the musculature becomes weak and inconspicuous. The 
siphons have delicate longitudinal and sphincter muscles. The 
apertures are not lobed, but in contraction their edges become 
thrown into folds which may easily be mistaken for lobes. 

There are fifteen or more rows of stigmata in the branchial sac, 
each with a great number of short but narrow and closely placed 
stigmata. The transverse vessels are muscular and have very wide 
membranes attached along their inner sides. These membranes unite 
with each other and with the rather long tapering dorsal languets at 
the dorsal lamina. The dorsal lamina itself is rather broad, and has 
a thick muscle-band along each side. 

There are about a dozen tentacles placed rather far apart and 
forming a single circle in which large and small ones alternate, but 
in addition to these there are numerous much smaller ones inserted 
farther forward and apparently forming more than one circle* In 
this it resembles the genus Z>i$toma< There are no atrial tentacles. 

The stomach is smooth-walled and elongated. It is provided with 
a single internal ridge running longitudinally, and a similar ridge 
may be traced along a large part of the intestine. 

The reproductive glands are poorly developed in the specimens in 
the collection. The ovary is elongated and situated in the loop of 
the intestine, and in most cases contains numerous small eggs, but 
no large eggs or embryos were found. There is a well developed 
oviduct. 

“ Harrington Sound and Castle Harbor, just below low-tide, 
usually attached to gorgoni® or bryozoa ” (Verrill). One or two 
large colonies, and many small ones, were collected in 1806; but in 
iOOl only a few small ones were found. It appears to grow chiefly 
on the gorgonian Muricea muricata . 
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Family PEROPHOBIXUB Qiard. 

Distinguished from the Clavelinidae chiefly by the absence of an 
abdomen. 

Branchial sac with from four to many rows of stigmata, either 
plain or with papillae or longitudinal bars. The dorsal lamina may 
be a continuous membrane, but languets are usually present. 

The stomach and intestine lie on the left side of the branchial sac. 

Reproductive organs in the intestinal loop. 

Genus Perophora (Lister, 1884), Wlegm., 1885. 

Body short and wide, the branchial sac with but four rows of 
long, narrow stigmata. Both apertures lobed. 

Branchial sac with papilla; (which are often branched) on the 
transverse vessels, but no internal longitudinal bars. Dorsal lamina 
with languets. 

Perophora viridis Veri-ill. 

Perophura viridis Terrill, American Jour, Science, ser. iii, vol. ii, p. 859, 
1871; also Hep. of Comm. Fish and Fiuheriea, (Invertebrate animals of 
Vineyard Sound, etc.), p. 702, 1871-72, also Webster’s International Dic¬ 
tionary, pp. 1885, 2004 (figures). 

See also Lefevre, Budding in iVropftorn, Jour, of Morphology, 1898. 

Plats XLVIL Figure H. 

u Colonies composed of nearly sessile individuals about 2.5 m,n to 
8 mm high, connected by slender stolons, and thickly covering the 
surfaces over which they creep. Test compressed; seen from the 
aide, scarcely higher than broad, oval, elliptical or sub-circular, often 
one sided or distorted, with a short pedicle or subsessile at base. 
Branchial orifice large, terminal; anal lateral or subterminal, both a 
little prominent, with about 18 angular lobes, alternately larger and 
smaller. Test transparent; mantle beautifully reticulated with 
bright yellowish green ; intestine yellow.” (Verrill.) 

There are a dozen or more tentacles of two sizes placed alternately. 
The horizontal bars of the branchial sac bear one papilla for every 
two stigmata except near the ends. Testis usually consisting of 
several separate glands. 

Specimens of Beraphora from Bermuda do not appear to differ in 
internal structure from this well known species of the New England 
eo*et< The colonies collected were all small, with but few individ¬ 
uals, and these were lighter colored and rather more transparent 

fasts. Com. Acau^ Vol. XI. 22 February, 1902. 
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than the average of a large number of specimens collected at Wood’s 
Hole, Massachusetts. They were rather yellower in color during 
life and appear to be somewhat less compressed laterally, though 
this may be partly due to the fact that the zodids are in no case 
crowded together, the colonies being loose and straggling. 

The writer collected specimens in May, 1001, under stones at 
various points, including Waterloo, on Castle Harbor, Coney, and 
Long Bird Islands, Somerset Island, and Hungry Bay. It is widely 
distributed, but at that season of the year, at least, it is not very 
abundant or conspicuous. 

Genus Ecteinascidia Herdruan, 1880 

Body elongated, usually tapering posteriorly, sometimes with a 
short peduncle ; but not divided into thorax and abdomen Test 
thin and membranaceous, containing no blood vessels. 

Mantle thin, musculature consisting of transverse bands 

Branchial sac with internal longitudinal bars which are not papil- 
lated. 

Dorsal lamina usually represented by a series of tentacular lan- 
guets. 

Viscera placed on the left side of the branchial sac. 

Ecteinascidia turbinata Herdwan 

Kcteinancidta turbinata Herdman, Prelim Hep , Proc Roy Soc Edni., p 
724, 1879-80 

Erieinasidxa turbinata Herdman, Report Voy. Challenger, part jmi, p 248, 
pi xxx vi, figs 1-6. 

See also Lefevre, Budding in Ectrinasctdxa, Anat Anzeiger, \oI xlix, 1897. 

. Plate XLVII Figures 4 and 6. Plate LIX. ‘Figure 116, 

Prof. Verrill (17) states that he found this species in 1898, There 
were, however, no specimens among the ascidians he brought home. 

In 1901 the writer found what he considers to be immature speci¬ 
mens of this species, but no adults. 

The following is condensed from Herdman’s description of the 
adult: 

Shape of each individual elongated, the anterior three-fourths 
almost cylindrical, the posterior part tapering rapidly to a short, 
slender stalk. Apertures sessile and minute, both at the right side 
of the anterior end. They are not lobed. 

Length of body 30 mm , breadth near the anterior end 10*™ Test 
thin and membranaceous, transparent. Internal longitudinal bars of 
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branchial sac narrow and homo on stout connecting ducts. No 
horizontal membranes present. The meshes between the internal 
longitudinal bars contain two or three stigmata On each side of the 
dorsal lamina (which consists of a row of narrow tentacular languets) 
there are no internal longitudinal bars for a space of about ten stig¬ 
mata, but there is a papilla on each transverse vessel at about half 
this distance* 

Tentacles simple and filiform. They are of three lengths placed 
regularly. Dorsal tubercle elongated and tapering posteriorly. Its 
aperture is anterior, and the horns are coiled. 

Genital glands in the intestinal loop. 0\ary alongside and curved 
parallel to the intestine. Testis in the concavity of the ovary. 

The young individuals obtained by the writer do not exceed 
0 ram in length. Most of them are smaller. Tim test and mantle 
are very transparent and the latter contains branching vessels similar 
to those in Perophora . 

In life the color jis a pale greenish yellow, due to corpuscles of 
that color in the vessels of the branchial sac and mantle. It becomes 
brown in preservation. 

The body and branchial sac are much shorter than in the adult; 
none have over 18 or 20 rows of stigmata There are two sizes of 
tentacles. The apertures appear lobod, but these may merely be 
folds produced by contraction of the strong sphincter muscles. 

None of the individuals had reproductive organs developed. 

The type specimen of this species was obtained by the Challenger 
Expedition at Bermuda in shallow water. Herd man also states that 
there are several colonies in the Liverpool Free Public Museum from 
Alexandria Harbor (;* to 5 fathoms). It also occurs at Jamaica 
(Lefevre 9). 

The young specimens collected at Bermuda bv the writer were 
mostly found under stones along the shores of Castle Harbor and at 
Coney Island, during the month of May. 

Family DXBTOXXBJB Giard, 1872. 

Colony generally thick and massive, sometimes pedunculated. 
Systems often wanting. Zodids usually completely imbedded in the 
common test. 

Zouids having the body divided into two distinct regions,—thorax 
and abdomen. From tlie posterior part of the latter vascular pro¬ 
cesses usually extend into the test, and upon these the bads form. 

Branchial sac without internal longitudinal bars or foldB. Dorsal 
damina in the form of a series of languets. 
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Reproductive organs in or on one side of the intestinal loop. 
Testes consisting of a number of separate pyriform glands. Vas 
deferens not spirally coiled. 

This family is none too well separated from the Clavelinidie. On 
the other hand the adult roOids of this family much resemble those 
of the Didemnida?, but the last named family has an entirely differ* 
ent method of budding and is in reality only distantly related. 

(tenuR Bistoma Savigny, 1816 

Colony geneially thick and fleshy. Systems sometimes present. 
More often both orifices of the zoftids open independently on the 
surf&oe and the zooids are irregularly placed. No calcareous spicules. 

Branchial orifice normally six-1 obed. Atrial orifice also with six 
lobes and placed at the end of a distinct tubular siphon. 

Tentacles often very numerous; in more than one circle. 

Stomach globular. Intestinal loop more or less twisted. 

Reproductive organs on the left side of the abdomen, which is 
separated from the thorax by a more or less elongated and narrow 
peduncle. No incubatory pouch is present, though the embryos 
develop under the mantle of the parent. 

The stomach is smooth-walled in the Bermuda forms. 

The zooids in this genus are quite? elongated, but the mantle is 
strongly muscular, and in preserved specimens they are apt to be so 
contracted as to give little idea of their natural shape. This must 
be taken into account in identifying specimens of these animals. 

For the purposes of illustrating this paper, individuals were 
selected which were not much contracted. 

Analytical Table of Bermuda specie* of Dtstoma, based on the 
character of the colony . 

A. —Incrusting, but thick. Surface uneven, usually slightly raised 
over the positions of the zoOids. Test firm, colorless but rendered 
more or less opaque by included sand and shell fragments, which 
are usually most numerous immediately about the sodids, forming a 
sort of capsule. Zooids large, not pigmented. 2>. capsulatum. 

B. —Massive, rounded, attached by most of lower surface. Upper 

surface smooth and shining. Test soft and gelatinous, with brown 
or dusky pigment, yet more or less transparent. Much sand included 
in lower portions of colony. Zobids rather large with more or less 
rich brown pigment j). convexum. 
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C. —Flattened and incrusting but rather thick. Test firm, color 

greenish black, entirely opaque. Surface smooth. Zobids rather 
large, with much black pigment I), obecuratum . 

D. —More or less completely divided into heads raised on short 
peduncles (small colonies consisting of a single head). Color some 
shade of greenish yellow or olive. Upper surface of heads smooth 
and glistening. ZoOids of moderate size, somewhat pigmented, and 
more or less distinctly visible through the test. * D. olivaceutn. 

E. —Bounded, attached by most of lower surface. Test very trans¬ 

parent, usually colorless, soft and gelatinous. Zooids small with the 
thorax usually pure white and the intestinal loop orange, conspicu¬ 
ously visible through the test. 7 ). durum . 

Diatom* o&psulatum, u. up 

Plate XLVI. Figure 2 Plate LVIII. Figure 107. 

Forms a small rounded or unsymmetrical colony with an uneven 
surface, which is often slightly raised over the anterior ends of the 
zobids. Size of largest colony; I7 mm bv across, and 5 to 7 mm 
in thickness. 

Test colorless, rather tough and firm, containing many included 
grains of sand and shell fragments, so that it may become entirely 
opaque. The zooids lie in the test inclined at various angles, and 
are often so surrounded by sand grains or shell fragments, that each 
appears to be inclosed in a tubular calcareous capsule. In some 
specimens the whole of the colony is so crowded with included 
material that no such arrangement is noticeable. Some sand gen¬ 
erally adheres to the surface of the colony also. The zooids do not 
appear to be arranged in systems. 

Though all the colonies found were very small, the zooids were 
large and few iu number. When removed from the test they aie 
light yellow or buff with the stomach and part of the intestine 
orange. They often reach 6 mm or more in length in the preserved 
specimens, which Are of course somewhat contracted. 

The mantle is well provided with longitudinal muscles, which arc 
gathered on the thorax into a rather small number of broad but not 
very compact or solid bands. These may also be traced some dis¬ 
tance back from the thorax, but gradually break up into narrow 
bands or individual fibers toward the posterior end of the zobids. 
Beneath these longitudinal muscles on the anterior half of the body 
there are fairly strong transverse muscles, whioh are, however, not 
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collected into definite bands. The sphincters of the siphons are well 
developed. The lobes of the branchial opening are often somewhat 
bifid. 

The branchial sac has four rows of narrow stigmata with a con¬ 
siderable number in each row. The tentacles are numerous, of 
several sizes arranged hi more than one circle, somewhat after the 
manner described below in />. conrexurn. 

The intestinal loop is twisted bringing the large globular stomach 
to the dorsal side of the abdomen. The so-called hepatic gland sur¬ 
rounding the intestine is confined to a very short portion of its 
length and consists of short tubules of rather large diameter with 
expanded ends closely clasping the intestine. (Fig. 2.) 

The pyriform testes are very numerous, often 20 to iO in number. 
None of the specimens examined contained large eggs or embryos 

This is not an abundant species. Frve small colonies were col¬ 
lected in 1898 attached to the lower part of a mass of coral. The 
writer also obtained several colonies at Coney Island, Bermuda, in 
May, 1901, below extreme low water mark, attached to stone**. 
These were in poor condition, with very few and small xotiids. 

The species is probably commoner in deeper water than along the 
shore. 

Distoma convexum, n. sp. 

Plate XLIX. Fiuub* 16 Plate LVIII Figure: 194. Plat* UX. 

Figure lift. 

Colony forming a thick, fleshy, ronnded mass attached by » large 
part of the lower surface. 

The largest colony obtained measures about Si4 mm across and fully 
as much in greatest height. The others are of proportionately less 
height. 

The upper portion of the colony is free from included material 
and the surface is smooth and glistening, but in the lower parts 
there are many sand grains and shell fragments. The color of the 
test is a smoky brown or dusky brown (due to scattered cells con¬ 
taining the pigment), very soft and gelatinous yet transparent, so 
that the xo&ids can be more or less distinctly seen. They are numer¬ 
ous and closely placed, but no systems oen be distinguished, at least 
not in the preserved specimens. Bladder cells appear to be absent 
from the test. 

The zoftids are perceptibly smaller than in the last described 
suedes ID. oapmlatum), the individual figured measuring 4.9®“ in 
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length by F ,ra across, when somewhat contracted. Their tissues are 
yellow, the stomach orange, and in addition many of the cells in the 
mantle contain brown pigment grains of irregular shape, especially 
on the anterior part of the thorax. 

The musculature (not shown in fig. 10) is similar to that of />. 
eapAulatWH though the longitudinal bands are rather more numer¬ 
ous, and as in that species, it becomes very weak on the abdomen. 

The branchial sac has four rows of stigmata, the number in a row 
exceeding 'JO on each side. The tentacles are evidently arranged 
much as in 1>. itdriathum (Von Drasche, 3). There is a circle of 
eight large ones; a little further forward, and alternating with them, 
eight smaller ones ; and still further forward one or more circles of 
still smaller ones. 

The gland surrounding the intestine in this species differs from 
that of D. cajmdatum. The tubules of which it consists run length¬ 
wise of the intestine and lie parallel to each other, surrounding the 
intestine 011 all sides. As in the last mentioned sj>eeies, they do not 
branch. Anteriorly they are of small diameter but increase in size 
as they follow the intestine backward. After following it some dis¬ 
tance they leave it and run toward the stomach. At a point near 
the latter they converge and unite into the common duct. Along 
the intestine they are thin-walled tubes composed of an epithelium 
of flat hexagonal eclls with nuclei w r hich do not stain deeply. 
After leaving the intestine they l>ecome suddenly smaller, with 
thick walls and scarcely visible lumen, close to which the deeply 
staining nuclei of the cells are placed, and they are provided w ith a 
conspicuous basement membrane. 

Two colonies were collected in lsiiH and several in 1001. The 
exact localities were not recorded, but they were no doubt taken at 
points near the eastern end of the group of islands. One of the 
colonies contained a few' larva*. 

Diatom* obscuratum, n. sp 

Putt's XLVIII. Fiona* 11. Plats LV11I. Figures 105 and 100. 

Two specimens of this species, which is nearly related to IK con - 
eearum, but evidently quite distinct from it, were collected in May, 
1801, growing on corals in rather shallow^ water in Castle Harbor. 
They are of flattened form, measuring between ao and 30 mw across, 
and. are H to 4** in thickness, with rounded edges. They arc of 
a uniform greenish blank color, entirely opaque, and of firm semi- 
cartilaginous consistency. 
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In external appearance the colonies resemble those of Cystodytee 
draschii so closely that they were taken for that species until they 
were cut open. 

Common oloacal apertures are present. The dark pigment of the 
test is contained entirely in the numerous test cells. The sobids are 
pigmented much as described in the case o( />. conveseutn, but the 
pigment is in this case much more thickly distributed and is of an 
intense black color, so that the whole thorax appears black. There 
is also much of the black pigment on the vessels of the branchial 
sac. 

The sobids average about the same size as those of 2). convexum, 
though they appear to be somewhat less stout, and differ from them 
but very little in structure. 

They have between 15 and 20 stigmata in a row on each side. 

The tubules of the gland surrounding the intestine do not pursqe 
parallel courses along the intestine as in D. convexum, but resemble 
rather those of JX capsuiatum, though they are not so crowded 
together (fig. 11). 

The colonies contain some tailed lan ie. 

Bistoma olivaceum, n «p 

Plate XLVIII. Fiona* 9 Plate LIX. Fxauaic 118. 

This species is also closely allied to D. convexum , but the form of 
the colony differs. In this species it consists of a flat-topped more 
or less distinctly pedunculated head of small size, seldom over 5 to 
8 mm aoross, and, including the peduncle, not much over 10 mto in 
height. Many of the heads are very small, but usually a number of 
them are grouped together in a mass which may cover several square 
centimeters of the stone or coral on which the colony grows, the 
separate heads being connected by the expanded lower ends of the 
peduncles. In shape the beads resemble those of DUtaplia , but 
average smaller. Common cloacal kpertures are probably present. 
Occasionally no distinct peduncle can be distinguished, the colony 
being attached by its lower surface, and in such cases it often 
becomes wider, though of less height than stated above. 

The color also differs from that of J>. convexum and is retained, 
at least for a considerable time, in specimens preserved in formalin or 
even in alcohol. It is some shade of olive, or yellowish olive, or in 
a few specimens a very dark olive-green. The test is moderately 
firm, the upper surface is smooth and glistening; the peduncle, how¬ 
ever,"is coated with an -outside layer or pellicle containing fine sand 
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grain*. This coating of sand generally ceases abruptly at the top 
of the peduncle. The interior of the colony is usually nearly free 
from sand or shell fragments. 

The zooids are light colored, with the stomach and part of the 
intestinal loop orange. The mantle is less pigmented than in 2>. 
convexum^ the spots are blackish and exceedingly minute, and it is 
usually only on the anterior end just over the ganglion and over the 
end of the endostyle that they are sufficiently numerous to conceal 
the whitish ground-color of the mantle. These two points, however, 
are in most individuals practically black, so thick is the spotting, 
and they are visible through the semi-transparent test (especially in 
light-colored colonies) as black dots, and in many of the specimens 
are the most conspicuous parts of the zoOids. 

In structure the zoOids resemble those of 2>, convexum . This 
applies also to the structure of the gland surrounding the intestine. 
They average, however, somewhat smaller and slenderer than those 
of D, convexum , as a comparison of tigs. 9 and 16, drawn to the 
same scale, will show. There are the same number of rows of stig¬ 
mata (four) but fewer in each row. There are also fewer tentacles. 
There are a dozen or more qnito long slender ones, also some small 
ones inserted further forward. 

None of the zobids examined contained embryos in advanced 
stages, or very large eggs. 

This species was not among those collected in 1898. In 190J, 
however, it was abundant, especially on corals in Harrington Sound, 
but common also under stones along the shore at various places, 
including Coney Island, Long Bird Island, and Hungry Bay. It 
appears, though, to prefer deeper water rather than situations near 
low-water mark. 

Bistoma clarum, n. tp. 

Plat* XLVIII. Fioube 10. Plate LIX. Figure 117. 

Colony jelly-like, the test usually colorless and transparent in pre¬ 
served specimens. In life, however, it is slightly opalescent with a 
greyish, pinkish or sometimes a blue or green cast. The colony is 
simply a rounded or oval mass without a peduncle, attached by most 
of the under surface. It seldom exceeds l2 mm in width and half 
that in greatest thickness* The zobids, which are irregularly placed 
and lie at all angles to the surface (no systems being discernible), 
are visible through the test with perfect distinctness. 
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The mantle of the thorax is pure white, not pigmented, while the 
stomach and more or lews of the intestine is yellow or orange. This 
color fades out in preserved specimens, becoming yellowish or flesh 
color. In specimens which are in a degenerate condition, the test 
often becomes infested with parasitic algie, giving it a dirty and 
greenish appearance. 

Some specimens preserved in alcohol have the asooids very dark 
colored, brownish or blackish. I think this may be due to the action 
of the alcohol or of something contained in it. I have not seen 
fresh sfiecitneng in which they are so colored. 

The zooids are much smaller than in any of the above species. 
The longitudinal muscles of the mantle arc strong and form distinct 
bands. In consequence of this development of these muscles the 
zofods are nearly always found in a condition of violent contraction. 
This is true of all the species of this genus, but particularly of this 
one, and most of the zoidds in preserved specimens are generally 
contracted into a shapeless condition 

There are four rows of stigmata, but a rather small number in 
each row. Neither are the tentacles very numerous, but they are of 
two 01 three different sizes, the largest ones inserted farther back 
than the smaller ones. In some colonies seven lobes to the branchial 
aperture is the rule, m others six. The atrial aperture always has 
six as far as I have observed There are fewer testes than in any of 
the larger species of this genus described above. Six appears to be 
a common number, but in some colonies it is often considerably 
exceeded. 

• Specimens of this species collected in April and May are full of 
large eggs and embryos in all stages. Four or five large embryos, 
together at least equalling in bulk the individual which has pro* 
duced them, may sometimes be found under the mantle of one zodid. 
Those of most advanced development are nearest the atrial aperture, 
the others further back, according to their stage of growth. 

This species is abundant and may be found on the under side of 
stones at every suitable place along the shore, and on oorals, etc., on 
the reefs. It is one of the two or three commonest ascidians at 
Bermuda. 

Genus Cystodytes von Dram&e, 1886. 

Differs from JJUtoma m that the abdomen of each zobid is 
surrounded by a capsule of calcareous spicules lying in the test* 
These spicules have the form of circular disks, thin at the edges and 
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thicker at a point near the center, and slightly concave on the aide 
toward the »ooid. The capsule is formed by a varying number of 
such disks placed overlapping each other, sometimes several deep. 

The zooids arc shorter than those of Distowa, and appear to have 
no vascular appendages. If tins he the case, the method of budding 
must be somewhat modified from that of Distoma . 

Cyatodytes draschii Hardman. 

Cygtodyt*** dntsrhn Hardman. Report Voy. Challenger, pi xxxvin, p 187 
Plate XL1X Fionas 17. Plate LVU1 Fioukcs 99 to 101 meluHivo 

Tlie type of this species, described in the above work, was 
obtained in 400 fathoms off Barra Grande, Brazil, but Bermuda 
specimens from shallow water agree almost perfectly with Herd- 
man’s description and figures. 

It forms flat mernsting colonies, about 5 nnu thick, and reaching 00 
or 8u m,n across. Tlic surface is smooth and the consistency of the 
test moderately firm. The colonies are usually quite opaque. The 
color is a deep, uniform, brownish gray. When the colony is cut 
the white calcareous capsules surrounding the posterior ends of the 
zottids are very conspicuous. 

Under the microscope the test is shown to contain enormous 
numbers of bladder cells, so closely packed in most places that their 
outline becomes jxilygonal, and the amount of test substance is 
actually small. 

A spicule of ordinary size measures from 0.1 to 0.3 mm in diameter 
and about 0,08 mni in thickness at the thickest point, but somewhat 
larger ones and of course many smaller ones occur. They resemble 
the larger kind of spicules of l\ riolaeeus shown in fig. 14. 

The zooids art* pale yellow in color when removed from the cap¬ 
sule, which is not readily done without tearing them unless the 
capsule is dissolved away. They are distinctly divided into thorax 
and abdomen, but by a very short peduncle, if indeed there can be 
eaid to bo any. In life, however, they must be capable of some 
extension, and their usual contracted condition is due to the great 
strength of the longitudinal mantle muscles. These form many dis¬ 
tinct bands on the sldos of the thorax, but in the region of the 
peduncle these separate bands run together and unite into a single 
broad, thick band on each side. On the abdomen, the muscles spread 
oat again. The object of these strong bands is no doubt to retract 
the thorax and bring it more or less completely within the protection 
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of the calcareous capsule. The mantle contains a few black-pig* 
mented corpuscles. 

The tentacles are very slender and numerous, of two sizes, the 
shorter inserted, as in J)i9toma y in a separate and more anterior 
circle. There are four rows of stigmata with but a small number in 
a row. Both apertures are six-lobed. 

This species is rather common in Castle Haibor; off Bailey’s Bay; 
and doubtless in other places at Bermuda, on gorgonians, oorals, etc. 

Oystodytes violaceus, n Bp 

Plate XLVIII Ficiurk* 13, 13 and 14 

Four small colonies of a species of this genus, evidently distinct 
from (7. dra$chii } were obtained in Castle Harbor, at Waterloo, in 
May, 1001 The largest measures only about 12 mm across and not 
much over J mm in thickness. They were attached to the under side 
of a stone. 

The test is semi-transparent, allowing the zooids, or rather their 
capsules, to be seen, and contains corpuscles with purple pigment, 
which becomes brown in preserved specimens. The zoftids have the 
stomach yellow, but no pigment cells in the mantle. 

The spicules forming the capsules about the zoOids resemble those 
of C. dranchif , and reach a diameter of about .3® m , but the capsules 
are less perfect, and m addition there are spicules scattered in the 
lower layers of the test and taking no part in the formation of the 
capsules. They are most numerous and conspicuous near the edges 
of the colony. Most of them are of smaller size than those form¬ 
ing the capsules, being usually only about one-fifth or one-sixth of 
the diameter ol the latter, and they are proportionately thicker, 
with thick rounded edges, and are readily seen to be built up of 
radially disposed rods or needles. The spicules of the capsules also 
have radial striations or markings, but they are much less distinct, 
(Figs. 13 and 14.) Bladder cells occur in the test, but much less 
abundantly than is usual in O. draschii . 

The zooids are similar to those of that species, but average a little 
smaller and generally have a smaller number of testes. Many of 
them contain large eggs in the abdomen. 

Sluiter’s figures and description (15) show that there is a very 
striking resemblance, superficially at least, between this species and 
his JDiplo*0tna purpureum, found at Cape Verde, Africa. Though 
he may have sufficient reason for placing his specimens in the genus 
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Diploeoma, it must be admitted that he given nothing, either in the 
figures or description, which demonstrate# or even supports the eor- 
reetness of his position, and in his figure the numerous bladder-cells 
and the objects which he considers included “ shells of Globigorinas” 
bear a most extraordinary resemblance to the bladder-coils and 
spicules of Cystodyte «. Moreover, in his description he indicates 
the existence of a number of testes. Diplosoma has but two. 

The European Vystodytes dellechialab Della Valle has also a violet 
color, and I do not feel very sure that the species here described is 
really distinct from it. 

(fenu* Distaplia Della Valle, 1881. 

Colony fleshy, often lobed or pedunculated. Test penetrated by 
vascular processes of the zobids. Zooids arranged in distinct and 
usually rather simple systems. 

Branchial sac large, with four rfows of long stigmata. 

Atrial aperture with a large languet. 

Stomach ovate. Intestinal loop not twisted. 

Reproductive organs on the right side of the intestinal loop. 

The larva? in this genus are remarkably large. The eggs are 
received into an elongated diverticulum of the atrial cavity which 
is developed for the purpose, the incubatory pouch, where they 
undergo development. The youngest embryos are always found in 
that end of the pouch farthest from the body of the parent. 

Distaplia bermudexxsis, n. «p. 

Plate XLIX. Figures 15, 18 and 19. Plate LIX. Figures 108 and 111. 

Plate LXII. Figure 1806. 

Specimens of Distaplia from Bermuda are very variable in respect 
to the form and color of the colony, yet I cannot find ground for 
believing that more than one species occurs there. Bancroft (1) 
reports a similar variability in the Pacific species, D. oacidentalis. 
There is reason to suspect that the number of species of this 
genus occurring in European waters has been considerably over¬ 
rated* through failure to make allowance for such variations. 

I am unable to identify these specimens with any of the species 
already described. Home of the colonies closely resemble IK vallli 
Hardman (6), but it is doubtful whether that is a good species, and 
moreover, if the stomach of that species resembles that of JK mayni* 
larva Della Valle, as Herdman says, it must be pitted or folded on 
the inner surface. 
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The Bermuda form has the stomach smooth-walled within and 
without, though, when highly magnified, the inner surface is finely 
granular. No pits or folds are present, except such as may be 
produced by the contraction of the body, the stomach-wall being 
very thin and delicate. The smooth-walled stomach is, as far as I 
know, peculiar to this species. 

Some of the specimens have the form of rather flat-topped heads, 
with more or less abrupt edges, attached by a short peduncle. Such 
heads are usually 10 or 12 ram across the top and (including the pedun¬ 
cle) 12 or 15 mm in height, and they often consist of but a single 
system. Other colonies (figs. 1H and 19) form rather thick but flat¬ 
tened incrusting masses several centimeters acrosR, attached by the 
greater part of the lower surface. Between these and the heads 
there is every gradation. The incrusting colonies usually contain 
several systems, and may be produced into one or more lobes, or 
more or Icsn distinct heads. 

The test is only moderately firm, but the outer layer is somewhat 
tougher. It is rather opaque, yet the zobids and the vessels may 
usually be distinguished. The latter occur chiefly iu the peduncle 
and lower parts of the colonies. They seldom branch or anastomose, 
and their terminal portions are only slightly enlarged. The test 
may or may not contain groups or masses of bladder-oells. 

No reliance whatever can be placed on,the color of the colony as 
a specific character. Whatever may be the color, it generally 
becomes darker on the upper surface of the head or colony, espe¬ 
cially about the atrial aperture or apertures, and paler on the sides 
of the colony and on the peduncle, if one is present. Sometimes 
the upper surface is nearly black, and some white pigment is often 
present about the orifices. Usually the colonies have a chocolate 
brown color; this often shades into olive, violet, purple, or rose color 
in some parts of the colony, or one of these colors may predominate. 
All these colors turn to a green, blue-green, or yellowish green, or 
sometimes a deep blue, when the specimen is preserved in formalin. 

Two large colouies obtained in 1901 were deep orange-red, almost 
Vermillion, shading to blackish about the atrial orifices. These col¬ 
onies turned brownish iu formalin. Among the specimens obtained 
by Prof. Verrill in 1898 were a few which were almost white, and 
others of a dull yellowish olive. These were preserved in formalin, 
with no notes as to their colors in life. 

The zobids are easily removed from the test. They appear to 
vary much in size, but this is no doubt largely due to a varying 



W. G. Van Name—Bermuda Ascidians. 


151 


amount of shrinkage. This is very likely to occur in preserved 
specimens, as the tissues of the zottids are exceedingly delicate. 
Well-expanded individuals are beautiful objects, and the internal 
structure can be made out with greater ease than in any other of the 
Bermuda ascidiaus. The mantle is but slightly muscular, the fibers 
running chiefly obliquely and trans\erscly. It is often more or less 
pigmented, at other times nearlv colorless. The stomach and 
duodenum are always orange in fr*sh specimens. The largest and 
best preserved zoOids measure over \ mm in length, and about 
across tin* thorax. 

The branchial sac has four rows of more than twenty long narrow 
stigmata on each side, which become shorter as the ends of the rows 
are approached. A very narrow intermediate transverse vessel 
crosses the stigmata half way between each principal transverse 
vessel. This is visible even in quite young buds, wheie the number 
of stigmata m a row is still much less than in the adult The struc 
turc of the branchial sac agrees exactly with Herdmati’s (0) descrip¬ 
tion of />. rosea and /). eallii. 

The branchial orifice has an irregularly toothed margin. This is 
not apparent when the aperture is much contracted. The atrial 
opening is placed well back from the anterior end and is very large, 
with the anterior lip produced into a long pointed languet. There 
are about 1<J tentacles of two sizes placed alternately, but their 
arrangement and number is not always exactly the same. 

As already mentioned, the stomach-wall is not pitted nor folded, 
but is smooth within and without. 

The zodids are usually hermaphroditic, well-developed testes and 
eggs of considerable size being present at the same time. (Fig. 15.) 
Some, however, appear to have the organs of only one sex. Some 
colonies contain great numbers of buds and embryos, the latter 
usually contained in the long incubatory pouoh, wdiich eventually 
becomes detached from the zobid. I have not observed more than 
three embryos ip a pouch. 

Family 3POLYCXJHID2B Giard, 1878. 

Colony usually massive, sometimes incrusting, sometimes lobed or 
pedunculated. Systems of various shapes, occasionally irregular or 
wanting. 

Zobids elongated antero-poateriorly, and usually divided into three 
distinct regions; the thorax, abdomen, and post-abdomen. 
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Branchial aperture C or 8 lobed, atrial aperture often with a 
languet. 

Branchial sac generally long, with numerous rows of small round 
or oval stigmata. It may be papillated, but no internal longitudinal 
bars occur. 

Dorsal lamina with languets. 

Stomach-wall smooth or \ ariously folded or pitted. Reproductive 
organs and heart situated in the post-abdomen. »Testis represented 
by a number of small spermatic sacs. 

Gemination by division of the post-abdomen. 

Genus Amarouciuxn Milne Edwards, 1841. 

Distinguished by forming massive, often pedunculated oolonies, 
with elongated zooids having long post-abdomens, usually six-lobed 
branchial siphons, the atrial aperture placed well forward, and a large 
atrial languet The stomach-wall is, usually at least, longitudinally 
folded, but in one of the Bermuda species this appears to be a very 
variable character. The post-abdomen is sessile. 

This genus, though almost universally accepted by writers on 
Tunicata, is but poorly distinguished from Aplidium Savigny, which 
in its typical form has a sessile colony, shorter zodids, often lacks 
the atrial languet, and has the post-abdomen separated from the 
abdomen by a more conspicuous constriction or pedunole. The 
atrial aperture is also said to be placed further back. Most of these 
differences are very trifling, and many species could be plaoed in 
either genus with equal propriety. < 

Amarouciuxn bermudes, n. ip 

Plats L Fiona* 20. Flat* LVIIL Fronaas 96 and 97. 

The colony is irregular in shape, seldom muoh over J0 mm across, 
generally less, with rather fiat top and abrupt sides tapering into a 
more or less distinct jtedunole. The oombined height of the oolony 
and peduncle often reaches 20 ram or more. 

The test is firm, almost cartilaginous, but softer in the interior of 
the oolony. It is usually quite free from sand grains, grayish and 
nearly opaque in life, sometime? with a distinct bluish or pinkish tint. 
In formalin it becomes more transparent and of a yellowish or fiesh- 
eolor. There are no bladder-cells. The systems are irregular and 
the number of soOids in different specimens of the same rise Is very 
variable. 
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The zobids are rather large ami stout. A fair sized specimen 
measures 2.3 mm long without the post-abdomen, which may itself 
reach 4 or 5 wm in length, though in most individuals it is much 
shorter. In color they vary from orange to bright vormillion red in 
life, but gradually fade to yellow in preservation. The color is dif¬ 
fused through most of the tissues, but in very red individuals the 
mantle of the thorax contains an especially large amount of pig¬ 
ment. The mantle, especially near the anterior ends of the thorax, 
abdomen and post-abdomen, is often studded with rounded cells, 
much larger than the ordinary epithelial cells. 

Usually there are six lobes to the branchial orifice, but some indi¬ 
viduals have more. There is a fairly large atrial languet placed a 
little anterior to the orifice, which is itself provided with distinct 
though very short lobes. The usual number of rows of stigmata 
appears'to be about eighteen, with more than a dozen in a row on 
each side. They are small and round and placed rather far apart. 
The transverse vessels are very muscular. The tentacles are small 
and difficult to count. 

The presence and arrangement of folds or plications in the wall of 
the stomach have been made the chief characters by which the 
genera of this family are distinguished. In the present species, how¬ 
ever, it is clear that great importance should not be attributed to 
them. Usually the stomach of this form has distinct longitudinal 
folds, but often there are transverse folds also over more or less of 
the surface, or the transverse folds may even predominate and 
become the principal ones, exceeding the longitudinal folds in prom¬ 
inence. Some individuals show, on some parts of the snrface of the 
stomach, an areolated condition not far removed from that which 
is typical of the genus Morohellinm Giard. Others, again, appar¬ 
ently have the stomach entirely smooth-walled in its natural condi¬ 
tion, but in this species the stomach-wall is very thin and liable to 
become folded by the contraction of the animal incident to preserva¬ 
tion, and its original condition is not always easy to determine. 

In another species of this genus, A, constellation Verrill, from the 
New England ooast, which normally has a longitudinally folded 
stomach, I have also observed variations from the usual condition, 
though not to such a great extent. 

Many specimens of this species were collected, both in 1898 and 
1901. It was found most abundantly on corals in Harrington Sound, 
in water of moderate depth, and evidently grows better in such situa- 

Tmxss, Goa*. Aoajx, Vol, XX. 98 Fmibuarv, 1909. 
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tions than along the shore. The zobids often contain larvae in the 
atrial cavity. 

In the Peabody Museum of Yale University there are some Speci¬ 
mens of Amaroueium from Fort Macon, N. which appear to be 
of this species. 

Amaroueium glabrum Verrill, from the coast of Maine, forms 
colonies of very similar size and shape. 

Amaroueium exile, n. sp. 

Plate L. Fiovbe 21. Plate LYIII. Figure 38. 

The colony in this species is rounded or button-shaped. It is not 
pedunculated and adheres by the greater part of the lower surface. 
The edges are not abrupt as in the last described form, but rounded, 
and the consistency of the test is not so firm. It does not generally 
grow more than 5 or C mra high and 3 5 or wide. 

The test is often quite densely crowded with coarse sand grains 
and shell fragments, in the interior of the colony as well as on the 
surface; in other cases it is entirely free from such inclusions aud is 
very transparent and almost colorless. Such colonic* are very beau¬ 
tiful objects, for the zobids vary from orange to an even more bril¬ 
liant red than those of A. bermudee , being sometimes bright scarlet. 

The zodids are smaller and slenderer than in A . bermuda\ The 
systems are irregular. The specimen figured measured a little under 
4 raro long including the post-abdomen, w’hich was short in this 
individual. 

The chief anatomical differences between this and the last 
described species appear to be that the present cue has fewer stig¬ 
mata, only twelve or fourteen rows (the number in each row may be 
slightly less also), and that in this species the stomach-wall is tbioker 
and always distinctly folded longitudinally with a variable but not 
very large number of folds (generally about 9). 

This is a less common species than the last, and though found in 
the same situations, occurs under stones along the shore more fre¬ 
quently than A. bermudee does. The writer collected it at Coney 
Island; Waterloo; and Somerset Island, among other places. It 
was obtained both in 1898 and 1901. Many of the specimens contain 
larv®, which begin to secrete teat-substance even while still contained 
in* the atrial cavity of the adult zobid. 

This ejjeoies is related to A . oonqtettatum Verrill of the New 
England coast The more brilliantly colored specimens of that 
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form are, when small, of rather similar appearance to those of this 
species; but the somewhat stouter zoftids, with much more numerous 
and often much less regular plications in the stomach-wall ; the very 
milky appearance of the test; and the tendency to form wedge- 
sliafted or pedunculated colonies, would serve to distinguish the New 
England species, even if it did not form massive colonies of vastly 
greater bulk than this species ever attains. 

Family DIDEMKIDJE V^rrill, 1871 

Colony incrusting, sometimes thick and massive, not peduncu¬ 
lated. Test usually containing bladder-cells and often calcareous 
spicules, which are generally of stellate form. Zooids arranged in 
complex branching systems. 

Zooids of small size, divided into thorax and abdomen, often with 
a muscular and vascular process extending out into the test from the 
region of the peduncle connecting the two divisions of the body. 

Branchial aperture six-lobed ; atrial plain, or with a languet. 
Three to six rows of stigmata. Dorsal lamina with languets. 

Stomach smooth-walled, externally at least. Intestinal loop 
twisted. 

Reproductive organs on the left side of the abdomen, or more or 
less ventral, or posterior. Testes few’, often only one. Vas defer¬ 
ens often spirally coiled about the testis before leaving it to follow 
the intestine. There is no oviduct. 

Budding from the pyloric region (near the peduncle); thorax and 
abdomen of the new zohid formed from separate buds. 

The genera JMploeoma and Diploaomoidee } which are often 
regarded as constituting a separate family, the Diplosomidae, are 
here included in this family. 

Genua Bidemx&um Savigny, 1816. 

Colony generally rather thick and fleshy. Test containing blad¬ 
der-cells and usually stellate calcareous spicules. 

Zodida with a strong muscular process extending into the test 
from the ventral side of the peduncle connecting the thorax and 
abdomen. Branchial orifice six-lobed, atrial plain, with no languet. 

Branchial sac with three rows of stigmata. 

Testis single, more or less oonical in form The vas deferens 
makes a number of spiral turns about it before proceeding on its 
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course to the rectum, whioh it follows to a point near the atrial 
orifice. 

The Bermuda species of this genus differ more in the habit and 
character of the colony than in the structure of the zobids or the 
form of the spicules. They appear to ba\ e the following characters 
in common: 

The zobids vary in length, according to the species, from less than 
l mm to 1.0"“ in preserved specimens. The musculature of the man¬ 
tle consists of a moderate number (perhaps twenty or more) dis¬ 
tinct, though slender, bands running longitudinally. Transverse 
muscles (with the exception of the sphincters) are but slightly 
developed in the mantle. 

The transverse vessels of the branchial sac are, however, provided 
with strong muscles, and each side of the dorsal lamina a strong 
muscle-band runs longitudinally in the wall of the branchial sac. 
These two bands, which run ventrally when they reach the posterior 
end of the thorax, are joined near the posterior end of the endo- 
style by fibere from different parts of the wall of the thorax, so that 
they become quite thick, and passing out in a ventral and posterior 
direction from the upper end of the peduncle, they unite to form 
the muscle of the muscular process which extends out into the test. 

The tentacles appear to be eight in number, four large and four 
small ones placed alternately, but I am not certain that there are not 
more in some cases. The stigmata are long and narrow, about 16 in 
number on each side in the specieB with the largest zoOids, and some¬ 
what fewer in the smaller species. The upper and lower rows of 
stigmata do not contain quite as many as the middle row. 

The stomach is round or oval and smooth externally, and more or 
less yellow in color. The gland about the intestine consists of a 
small number of tubes clasping it. They branch but little, and 
their terminal portions are not much dilated. 

I have found well developed reproductive organs in only two 
species (D. tavignli and 2). poritet), but they are probably similar 
in the others also. The testis, which is single and obtusely oonioal, 
is veTy large, and is situated on the left side of the abdomen, with 
its base dose against the intestine. The vas deferens leaves it at its 
apex and makes, usually, from eight to a dozen turns about its eon- 
ioal surface, like the string wound around a top. It leaves it finally 
about opposite the stomach. The ovary is placed between the testis 
and the stomach. 



W. 0. Van Name—Bermuda Ascidiane. 


357 


Analytical Table of Bermuda species of Didernnum, based on the 
character of the colony. 

A. —Massive and irregular, opaque, consistency firm. Surface 

rough] sh ; apertures far apart and conspicuous. Spicules uniformly 
and thickly distributed. Color reddish grey or buff, almost flesh 
colored. I), solidurn. 

B. —Moderately thick, opaque, gelatinous. Surface smooth and 

glistening; apertures inconspicuous. Spicules confinud to a stratum 
in the interior of the colony, invisible from above. Color rich 
brown. I). savignii. 

C. —Very thin, incrusting, gelatinous; zobids visible through the 
test. Surface smooth, apertures inconspicuous. Spicules irregu¬ 
larly distributed. General color blackish and greyish, irregularly 
mottled, varying in places according to the abundance of the white 
spicules and of the black pigment in the test and on the zobids. 

D. atrooanum. 

l>.—Massive, partly opaque, consistency moderately firm, surface 
slightly rough; apertures prominent. Spicules rather uniformly 
distributed, only moderately numerous. Color greyish, becoming 
black on parts of the upper surface. T). porites. 

E.—Thin, incrusting, transparent, gelatinous. Surface smooth; 
zobids visible. Spicules in interior parts of the colony, not numer¬ 
ous enough to greatly diminish the transparency of the colony. 
Little or no dark pigment. JD. lueidvtn. 

P.—Thin, incrusting, translucent. Surface smooth, zobids more 
or less concealed by the abundanoe of spicules, which are so dis¬ 
tributed that the surface of the colony shows over the position of 
each zoBid a circular area, more transparent than the intervening 
spaces, which latter are white and more opaque, owing to the greater 
abundance of spicules there. Thorax of zobids often dark colored. 
Colony whitish gray. 2). orbiculatuni. 

Note. —The only specimens of species A and D which were found 
inorosted branching algae, which no doubt influenced the form of the 
colony. Colonies growing on smooth surfaces will probably be 
found thinner and more expanded. 
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XHdemnum solidum, n. «p. 

Plats LI. Figures 81 and 86. Plate LIX. Figure 119. 

But one specimen of this species was found. It is a very irregu¬ 
lar colony, incrusting a growth of seaweed. In greatest length it 
measures about 45 TOm , ami reaches 4 u,m or 5 mm in thickness in places. 
It is entirely opaque and of firm, almost brittle consistency, on 
account of the abundance of spicules, which are very evenly dis¬ 
tributed in all parts of the colony. The surface is, for the same 
reason, slightly rough to the touch, and the apertures are conspicu¬ 
ous. Bladder-cells are scarce in most points of the colony. 

The color is difficult to describe, being a reddish grey or buff, 
almost a flesh-color, darker above. It fades in preservation. The 
spicules are very uniform in size and shape, being about .05 mm to 
.0 *J mm in diameter, and have very short and stout, but regular and 
numerous conical points. 

The *ooids are light colored and small, and placed rather far apart. 
They do not much exceed l ,nm in length in preservation, and are 
rather slender. There are probably not more than 12 stigmata in a 
row on each side. 

None of those examined had well-developed reproductive organs. 

The colony was obtained at Coney Island, May 16th, 1901, just 
below low water mark. 

Didemnum savignii Herdman. 

Didemnum savignii Herdman, Report Voy. Challenger, pt. xxxviil, p. 261. 

Plate LI. Figures 27 and 85. Plate LIX. Figure 112. 

The colony is incrusting but rather thick, and of rather soft, gela¬ 
tinous consistency. The color is a rich brown, darker above, and the 
surface is smooth and glossy, the apertures inconspicuous and the 
spicules and xoOids invisible from the surface. 

The largest specimen measures about 16“* m across, and is between 
3 mm and 4** in greatest thickness. 

The test contains great numbers of bladder cells, especially near 
the surfaces, where they are so abundant that they assume polygonal 
forms from mutual pressure. The dark color is due to brown 
pigment contained in the test cells. These pigment cells are most 
abundant near the upper surface, where they are irregular in form. 

the deeper portions of the colony they are oval and less thickly 
distributed. 
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The spicules are very large, often .l mm in diameter, with numerous 
long conical or somewhat flask-shaped points. They are chiefly con¬ 
fined to a layer lying about .5 mm to l roro below the upper surface. 
In this layer they are abundant and placed near together. 

The sodids are placed close together and mostly nearly perpen¬ 
dicular to the surface. They are rather large (the specimen figured 
(fig. 85) measured 1.0 mm long) and rather dark in color, due to brown 
pigment in the mantle, especially about the branchial aperture, and 
to a less extent on other parts of the thorax. The lining of the 
branchial siphon is particularly dark colored. 

They have about sixteen stigmata in a row on each side. In 
several different individuals I found the number of turns in the 
spiral portion of the oviduct to be about eight. Ilerdman gives four 
or five as the number in his specimen. 

The locality of the type of this species, described in the Challen¬ 
ger Report, is given as doubtful, but probably just south of the Cape 
of Good Hope, in 150 fathoms. 

Only two specimens of this species were found at Bermuda, 
neither of them as large as the type specimen. One was obtained in 
1898, the other in 1901, but the exact localities are not recorded. 

Didemmim atrocanum, n. Bp. 

Plats LI. Fiuusss 80 and 84. Plate L1X. Figure 114. 

This species forms very thin incrusting colonies. The largest 
that wore obtained measure 2 mm thick and from 30 0,m to 40 mm 
across. In consistency it is gelatinous, and the spicules are not 
sufficiently abundant to greatly alter the character of the test. 

The spicules are of moderately large sise, averaging over .05 mm in 
diameter, but differ somewhat from those of 2>. eavignii in having 
more numerous points, which are generally somewhat shorter and 
more or less irregularly rounded or split or broken at the extremities, 
though some have the regular conical or flask-shaped points, as in 
the last named species. They are irregularly distributed in the 
interior of the colonies, being thickly crowded in small patches and 
absent in other places. Where they are dense their white color 
makes them noticeable against the grey or blackish yet transparent 
test. Many bladder cells also occur. 

The aottids are not on an average quite as large as those of the 
last described species (2>, savignii). In many of the specimens the 
mantle cells contain so much black pigment that the whole colony 
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appears quite blackish, for the zobids are numerous and closely 
placed; in other cases they have but little dark pigment, and appear 
lighter than the greyish test, which also contains a greater or less 
number of black pigment cells. 

I have found this form only at Hungry Bay, where it is common. 
A number of colonies were collected under stones in the latter part 
of May, 1901. None of the zobids appear to have reproductive 
organs developed* 

Didemnum poritea, n. sp. 

Plat* Id. Figure 29 and 88 Plate LIX. Figure 115 

A couple of colonies, the largest about 25 mm across and rather 
thick, were obtained growing on algte in Bailey’s Bay, May 1st, 
1901. They differ considerably from U . atrocamtm , though they are 
also of a grayish color, becoming black in the upper parts of the 
colony. 

The test is of firm consistency, though bladder-cells arc very 
abundant in some places ; the spicules, which exactly resemble those 
of D . lucidum described below, are fairly evenly distributed through 
the test and come close to the surfaoe, giving it a slightly rough 
granular character. The apertures of the zooids on the surface are 
conspicuous and slightly prominent. The test is opaque. 

The zobids are of good size (1.3 mm or 1.4 mm long in many cases in 
the preserved specimen), and have a little black pigment in the 
mantle walls. In structure they resemble those of J). aavignii. I 
have counted ten or eleven turns of the vas deferens in some indi* 
viduals. 

Didemnum lucidum, n. »p. 

Plate LI. Figures 26, 28 and 87. 

This is a species with very small zobids (usually less than l mm in 
length), which are slightly or not at all pigmented, forming small, 
fairly transparent, nearly colorless incrusting colonies of slight 
thickness. Sometimes the anterior end of the zobid is marked with 
a tittle blackish pigment about the aperture and over the ganglion. 

The spicules, though varying much in size, are mostly under .Ot" 1 ® 
or tOF** hi diameter. They have long but not very numerous con¬ 
ical points, and are distributed unevenly in the interior parts of the 
eolony* generally not in sufficient abundance to greatly interfere 
with the transparency of the test. Near the surface* of the colony 
they are wanting and there are a good many bladder-cells. 
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I have not been able to count more than about a dozen stigmata 
in a row on each side. N # one of the specimens have reproductive 
organs in good condition. 

One colony of this little species was collected in 1898. In 1901 
two or three were obtained in Bailey’s Bay and Harrington Bound. 
One of the specimens grew on a branching alga, the others inorusted 
coral. 

Bidemnum orbiculatum, n *p 

Plate LI Figure* 82 and 88 Plate LX I. Figures 127a and 128 

This is a form in many respects intermediate between a true 
JJidetnnum and a Lejrtoclimtm, having the thin colony and abundant 
spicules characteristic of the latter, yet the large size of the spicules, 
their form, and the appearance and pigmentation of the zooids show 
it to be closely related to some of the species just described, and as I 
have been able to distinguish but three rows of stigmata it seems 
best to place it in this geuus. 

The largest specimens found were 25 or 30 mTn across, and about 
2 mra thick. 

It may be recognized at a glance by the peculiarity in the distri¬ 
bution of the spicules alluded to in the analytical table above. 
The spicules, which are of fair size (about .04 m,n ), with rather 
slender conical points, are abundantly and thickly disposed in the 
test, yet not in such numbers as to give the colony the white, chalky 
appearance of a Ltptoclinum , but leaving it a translucent grayish 
white. The zoOids are placed very close together, and there being 
but a thin layer of spicules over them, each branchial orifice appears 
in tiie center of a more transparent circular area of about the diam¬ 
eter of the thorax of the zodid. 

The zoOida are small (in contraction about l mm long). They have 
strong musejie bands in the mantle and contract badly in preserva¬ 
tion. The mantle contains much dark pigment on the thorax, so that 
that part of the body often appears quite uniformly blackish. 

This species is common and grows on the underside of stones near 
low water in company with colonies of Leptocfinum , Biplonomoide# 
and Bofrylloide* at almost all suitable places along the shores of the 
islands, I found it especially common at Long Bird Island and at 
Waterloo, on Castle Harbor, in April and May, 1901. Many of the 
xottids then contained large eggs, but I did not observe well devel¬ 
oped testes in any of the numerous individuals examined. 
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Genus Leptoclinum Milne-Eklwarde, 1841. 

Differs from Didemnum in having four rows of stigmata, and, in 
forming a thin incrusting colony, deusely crow ded with calcareous 
spicules, so that the test becomes more or less hard and brittle. 

Some species are said to have an atrial languet, hut probably these 
should be placed in another genus. 

In some cases the testis ih deeply lobed, or it may be completely 
divided into two glands. 

This genus is none too well distinguished from Didemnum , but is 
accepted by nearly all writers. The number of rows of stigmata 
(though apjwrently a reliable character in the Bermuda forms) is by 
no means always invariable, even in the same species, and in the 
character ot the colony every gradation is found between the mas¬ 
sive colony of a typical DUlemnum and the thin, brittle crust of a 
typical Leptoclinum . 

In this paper the writer has placed all the forms with three rows 
of stigmata in Didemnum y regardless of the thickness of the colony. 

True Leptoclinums y with four rows of stigmata, occur in abund¬ 
ance at Bermuda, growing on corals, sponges and algae on the 
reefs, and on the under side of stones along the shore, up to a point 
well above low-water mark. It is the most abundantly represented 
genus of aseidians there. 

With only a limited number of specimens at hand, it is easy to 
classify them into several distinct and well marked species, differing 
from each other fully as much as some of the forme which are 
described above as species of the genus Didemnum , but with a large 
number of specimens available for study, the problem is by no meaus 
such an easy one, as so many intermediate forms occur. The writer 
devoted particular attention to collecting examples of this genus 
during his visit to Bermuda in 1901, but is obliged to confess, after 
examining a very large amount of material, that he has utterly failed 
to discover any character or characters by which the Bermuda 
Leptoclinum « may be divided into groups worthy of specific rank. 
Apparently a process of active evolution is going on in the members 
of this group, at least in the Bermuda representatives of it, and 
from the hopeless confusion in which the species of this genus gen¬ 
erally are involved, it seems not unlikely that this is the case else¬ 
where as well. 

As the differences between the varieties are too great to disregard 
entirely, the only course open to the writer is to describe the most 
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striking variations as subspecies. Between these there are an indefi¬ 
nite number of intermediate forms. Nevertheless all these formR 
appear to have some degree of permanence, and reproduce their 
peculiarities at least in their immediate descendants, for often a 
number of colonies attached to the same stone, or growing near 
together, will have exactly identical characters, indicating a common 
parentage, while certain others, growing among them, will differ 
from them, yet agree among themselves. 

The relation of these numerous varieties to previously described 
species of the genus is a difficult question. Naturally their nearest 
allies would be sought for on the Atlantic coast of the United States 
and in the West Indies. In neither of these regions has the genus 
been sufficiently studied. 

Sluiter (J5) has recently described two new forms, X. conchylia - 
turn and L. cineraccum, from Jamacia, but these differ from the 
Bermuda forms, among other things, in the number of stigmata, for 
he says that they are provided with but from four to six stigmata in 
a row oil each side, while the Bermuda forms have about l v j in those 
with large zottids, and probably at least 8 or 10 in all cases. 

From the Atlantic coast of North America two species only have 
been described, as far as the writer is aware ; X. aUbidum Verrill 
and X. luteolum Verrill, the latter perhaps only a variety of the 
former. Both of these are found ou the New England coast. The 
Bermuda varieties are quite different from the typical a lb id urn, 
which has spicules of a different type from any of the Bermuda 
forms (fig. 41), and in most specimens the spicules are much larger 
than is the case in any of the latter. 

Specimens of X. luteolum , from Southern New England, however, 
have spicules more like some of the Bermuda varieties (fig. 40). 
Yet the correspondence between X. specionum Herdman (0), from 
Bahia, Brazil, and the commonest Bermuda form is so much closer 
that it seems best to consider the latter, and consequently the 
remaining Bermuda varieties, as subspecies of the Brazilian form. 

The writer has not ascertained that any of the several varieties 
here described is confined to any particular locality at Bermuda. 

X*ptocUnum spedoausn Herdman. 

Leptaclinum $peoio$um, Herdman, Report Voy. Challenger, pt. xxxviii, p. 274 

The types are from Bahia, Brazil, in 7 to 20 fathoms. 1 have not 
found specimens at Bermuda which correspond exactly to the 
description of the Brazilian examples. 



864 W. <?. Van Name—Bermuda Atcidiane. 

Vat. bermudenae, nov. 

Plate LTI. Figures 80, 48 and 50. Plats LXII. Figures 180c, 

188 and 184. 

Colony usually bctweeu 2 and 3®** thick (when incrusting irregu¬ 
lar objects often very much thicker) and reaching 60 or 70 mro in 
width in some cases. Spicules more abundant in the upper lajers 
of the colony, though generally the extreme upper stratum is free 
from them, so that the surface is smooth to the touch. The spicules 
(figs. 39 and 42) are usually rather small (less than 0.025 w * iu 
diameter) with a variable but generally very large number of 
points or rays. Occasional very large spicules occur among the 
small ones, hut this is not peculiar to this variety. In some colonies 
most of the spicules have their points blunt and broken, in other 
colonies most of the points are perfect, but generally slightly 
rounded. As a rule the spicules are not so abundant as to render 
the test very stiff or brittle. The color is usually pure white, but 
it often becomes yellowish iu preserved specimens. The apertures 
are generally not prominent. 

The zooids are large (up to 1.5 m ® long, or more). Their tissues 
are yellow, the stomach and intestine being orange. They have 12 
or more stigmata in a row on each side and 16 tentacles of two sizes. 
When the zobids are very large, th«*re are often additional, still 
smaller tentacles between the larger ones. The testis is generally 
single, but sometimes it is divided into two. The vas deferens 
makes about a dozen spiral turns. 

This is the commonest form at Bermuda. 

Var. pageti, nov 

Plate LIL Figure 45. 

A dwarf variety of the last. The colonies are small (under 20** 
wide) and usually considerably under 2*® thick. They have 
generally a distinct yellow tint, and the tissues of the zobids are 
more strongly orange-tinted than in the last form, sometimes almost 
red, in which case the whole colony may have a salmon shade. 

The zobids are smaller and proportionately shorter than in var. 
btrmudem re. The spicules (fig. 45) are, however, similar. They 
have so many rays that unless highly magnified they appear almost 
spherical. Surface of colony rather smooth, apertures not conspiou- 
ous. 

Often found associated with the last described form* 
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Var. hamiltoni, nov. 

Plat* LI1. Figures 48, 44 and 47. Plate LXI. Figure 1276. 

Plat* LXII. Figur* 185. 

In this the spicules are larger than in var. bermudeme and they 
have coarser and leas numerous but often rather longer point*, and 
are more evenly distributed through the test, coming close to the 
upper surface. From this it follows that the colony is stiffer, 
harder and rougher than in the two last described forms. The 
zoOids are rather small (usually not much over l mD ' or 1.2 ra,n long) 
and placed near together. Their apertures^are rather prominent on 
the surface. The colonies grow somewhat larger, but not very 
much thicker (generally about 2 mm ) than those of var rpageli, into 
which it grades, and with which it is found associated. The 
colonies are very frequently decidedly yellow in color. It is a very 
common variety. 

Var. harringtonaiise, nov. 

Plate HI. Figures 49 and 51. 

t 

This forms rather extensive (often 30 or 40 mm wide) colonies of 
moderate thickness (2 mm or over), white in color and resembling var. 
bermudeme , but having much larger (up to o.05 rom ), longer pointed 
spicules. (Fig. 49.) They are abundantly placed throughout the test 
and make the colony hard and rough to the touch. 

The zooids are decidedly slenderer than in var. bermudenee . 
They apparently have about 10 stigmata in a row on each side, 
short lobes to the branchial orifice, and but one testis. There are 16 
tentacles or nearly that number. The vas deferens makes 8 or more 
turns (fig. 51). 

Not common. 

Var. acutilobatum, nov. 

Plate HI. Figures 46 and 52. 

Resembles the last externally, but the colonies are rather thinner, 
and I have not observed such large ones. The spicules are small 
(0.025 tn * in diameter), of remarkably uniform size and regularity of 
form, with very few points, which are conical with bulging sides 
(fig. 46). * The zoOids are small and short (fig. 52), about l mm long 
in preservation, and are remarkable for the length and sharpness of 
the lobes of the branchial orifice. The testis is divided into two 
separate glands, ekeh of which may be two-lobed. The vas deferens 
makes seven or eight turns. 

Not common, but obtained both $n 1898 and 1901. 



366 


W. Q> Van Name—Bermuda Aecidian*, 


Var. itmeni, nov. 

Plate III. Figure 46 Plate LXIT Figure 186. 

Forms very small (10 to 20 mm wide)/flat colonies of a pure white 
color. They are very thin (often under l mm ) and not very opaque. 
The zooids are as small as those of var. acutilobatnm. They are 
placed rather far apart. The spicules are large (fig. 48), with 
regular conical points of some length, and are evenly but often not 
very closely distributed in the colony. The positions of the zoOids 
are \cry conspicuous from the surface, though the apertures are not 
especially so. There is but one common cloacal aperture to the 
colony. The branchial apertures of the zodids have pointed lobes 
but much shorter ones than those of the last described form. 

Quite generally distributed, though not very abundant. 


Genus Polysyncraton Nott, 1691 

Separated from Leptoclinum (which it resembles in having four 
rows of stigmata) by having a number (sometimes as many as 10) 
of distinct pyriform testes, arranged in a circle, forming together a 
conical group, about which the vas deferens makes a few spiral 
turns : and by possessing an atrial languet. 

The type of the genus is from New Zealand (13). 

Polysyncraton amethystsum, n. sp. 

Plate LIV Fiouees 62 and 04 to 67 inclusive. Plate LVIII. Figure 103. 

Colony more or less transparent except for a thin layer of spicules 
on the upper surface. The test is of an amethyst purple or rose 
purple tint, due to pigment contained in the test cells, while the 
tissues of the zoOids are bright red. These colors fade out in pre¬ 
servation, the test becoming yellowish and the zobids yellow or 
orange. The colonies seldom exceed 80* m in width and 3 or 3.5 rom 
in thickness. 

The layer of white spicules on the upper surface of the colony 
shows in strong contrast to the colors of the test It may readily be 
stripped off. The spicules are entirely confined to it Large areas 
about the common cloacal openings are entirely bare ot spicules, 
also small oval areas about the branchial orifices, but in these latter 
may be seen small V-shaped groups of spicules, six in number in 
each, corresponding to the six lobes of the branchial siphons. This 
arrangement of the spicules about the branchial openings occurs 
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sometimes in other genera of this family ( Leptoclinnm , Bidemnum) f 
but is especially conspicuous here. (Fig. 65.) 

The spicules are always small with short and often more or less 
blunt and broken points. In some colonies they are all very minute, 
in other specimens they vary more in size (compare tig, 64 with fig. 
67 both down to the same scale). The test contains vast numbers 
of bladder cells. 

The zooids also vary much in size in different colonies, reaching 
1.5 mm or more in length in many cases. There are six short lobes to 
the branchial siphon, and a rather long, somewhat forked languet 
over the atrial orifice. There are four rows of stigmata with a 
moderate number in each, and probably eight tentacles. 

The male reproductive organs consist of about five (the number 
varies) separate pyriform testes placed radially with the small ends 
in the eenter, where the short ducts arising from them unite to form 
the vas deferens which coils about the group in the usual manner, 
making about five turns. The ovary lies between two of the testes 
on the side toward the stomach, more or less covered l>v or included 
iu the coils of the vas deferens, except a hen the eggs become so 
large that it must extend beyond these limits. 

This beautiful species is moderately common, both along the shore 
under stones, and in deeper water on corals, sponges, etc. It was 
obtained in Castle Harbor; Harrington Sound; and at Hungry Hay; 
and was collected both in 1898 and 1901. The specimens contain 
large reproductive organs and larvie, and the species would probably 
be an unusually favorable object for embrvological or histological 
investigation. 

Genua Diplotoma MacDonald, 1858. 

Colony incrusting, generally rather thiu. The test is penetrated 
by more or less extensive cavities continuous with, and regarded as 
extensions of, the common cloaeal cavities, which greatly reduce the 
amount of test substance, leaving in extreme cases little of it except 
the thin layer bounding the colony and a thin layer about each 
zoOid, the latter being retained in position by strands or columns of 
test substance continuous with the layer bounding the colony. 
All the rest of the interior of the colony becomes one large cavity. 
The extent to which this modification proceeds varies in different 
species and to a considerable degree in different individuals. 

The test substance is gelatinous, becoming membranous on the 
surface, and from its nature, as well as from tbe extensive cavities 
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above mentioned, the colony is vety Soft and delicate. No spionlea 
are present. The test is often very transparent. 

The sooids have six lobed, or nearly simple branchial apertures, 
and simple atrial openings 

The branchial sac has four rows of rather large stigmata. The 
transverse vessels are muscular, and as in LeptocHnum there is a 
muscle band along each side of the dorsal lamina. The bands unite 
at the posterior end of the thorax, and are prolonged into a muscu¬ 
lar and vascular prooess extending |>08tenorly and ventrally into 
the common test. It ends bluntly and is much weaker and less con¬ 
spicuous than in Leptoclinum. I have found it in all the species of 
this genus described in this paper. 

The intestinal loop is twisted and generally bent so that its axis 
lies about at right anglos to that of the thorax. This brings the 
reproductive organs, which lie on the left side of the abdomen, 
under the intestinal loop. The stomach is oval and smooth-walled, 
on the outside at least. 

There are two testes placed close together, forming as m Lepto- 
clint/m a conical mass, but the vas deferens does not eoil about them. 

With the related Viploeomoictee Uerdman, which has small stel¬ 
late calcareous spioules, this genus is often made a separate family, 
the Diplosomidte. 

Diplomas macdoaaldi Herdmaa 

Diplotoma macdonaldi Herdman, Beport Voy Challenger, pt xxxvtii, p 815. 

Plats LEU. Fracas 00 Plats LX Fracas 124 

Colony large (50 0>B across) and rather thin, not exceeding 2 or 
2.25““ in thickness. Test nearly colorless and very transparent, 
membranous on the surface. The cavities characteristic of the genus 
an well developed, yet there is considerable test substanoe about 
the sobids which adheres very firmly to their mantles and contains 
here and there a few bladder cells. In addition to the small test 
cells, then an large oval or slightly irregular cells which Main 
deeply with plasma stains. 

The soflids an also nearly colorless except that the stomach and 
more or less of the intestinal loop is yellow or orange. This fades 
ont in preserved specimens. The so&ids an large for this family, 
sometimes reaching 1.0““ ip length when straightened ont and 
’•expanded- The mantle muscles an but slightly developed and are 
mostly transverse. 
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There are four rows of stigmata, with about a dozen in a row on 
each aide. The stigmata are large with very narrow interstigmatic 
vessels. The transverse vessels are fairly muscular and contract 
strongly in preserved specimens, as the rest of the branchial sac is 
very delicate. 

The endostyle is rather narrow. The dorsal languets are long 
enough to extend more than half way across the branchial sac. 
They are tentacular in form. The tentacles appear to be about 
twelve in number, and are of two sizes placed alternately. 

This species was described by Ilerdtnan from a specimen found in 
shallow water at Bahia, Brazil. 

The large colony here described, which I identify with the Bra¬ 
zilian form, was obtained in April, 1901, in Harrington Sound, on a 
piece of coral. Another smaller colony was obtained off Bailey’s 
Bay a few days later. It was attached to a sponge, and differs in 
having somewhat smaller zobids, but there seems to be little doubt 
that both are of the same species. Some of the zobids contaiu well 
developed testes and small eggs, but none of those examined con¬ 
tained large eggs. Nearly all the zobids in each specimen have 
buds. 

Diplosoma lacteum, n. sp. 

Platk IJU. Fkgurr 69. 

This species forms small, somewhat flattened colonies measuring 
10 to 15" ,m across and 3 to 4 mm in thickness when alive. The cavi¬ 
ties in the test are enormously developed and only a very thin layer 
of test surrounds each zobid, while the layer bounding the colony is 
also very thin, so that preserved specimens are generally collapsed, 
and present a very different appearance from living ones. This is 
further increased by the fact that in life the test is opaque and of 
a milky white color which disappears in preservation, leaving the 
test colorless and transparent. 

There is a little blackish pigment on the zobids, contained in the 
mantle of the abdomen. The cells constituting the epithelium cover¬ 
ing that part of the body are large and flattened, and contain the 
dark pigment chiefly near the edges, the center being clear and 
occupied by the nucleus, so that each cell appears as a small dark 
colored polygon with a clear center. 

The zobids measure at least one»third less than those of the last 
described species, but do not differ in structure as far as I have 
observed, except that there appear to be fewer stigmata in a row. 

Trass, Gower, Acad., Vol. XI. 24 Fkbhuary, 1902. 
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The writer collected a number of small colonies of this form 
under stones near low-water mark at Hungry Bay, May 21st, 1901. 
One or two specimens were also found in similar situations at 
Waterloo, on Castle Harbor, about the same date. None of the 
specimens examined contained large eggs, though in some the testes 
were well developed, 

Diplosoma atropunctatum, n. sp 

Plate LIU Figure 56. Plate LVTII. Figure 103 
Plate UCII. Figure 187 

This species is closely related to D. lacteum , and the writer 
describes it with some reluctance, as he has but a single specimen. 
This is a colony about 25 rarn across, which was found growing on a 
coral (Porftes) in Harrington Sound, April 30th, 1901, in water 
about twelve feet deep. The test, both in the living and preserved 
condition, is perfectly colorless and transparent, allowing the small 
zodids, which arc but little larger than those of I). lacteum , to he 
seen with the greatest distinctness. This is in strong coutrast to 
the milky white opaque tost of living specimens of the last men¬ 
tioned species. The test cavities are also less developed, leaving 
more test substance than is usual in JJ . Uictevm . 

The whole abdomen of the zoOid is deeply colored with blackish 
or dark greenish pigment, contained in the mantle cells as described 
in the last species, and as the thorax is colorless, the abdomens of 
the zoftids are conspicuous as small black dots, and the colony might 
easily be mistaken for a mass of eggs of some mollusk. 

I found no noticeable differences in the structure of the zodids by 
which they could be distinguished from those of 2). lacteum . Many 
contained both large eggs and large testes. 

Genus Diploaomoides Herdman, 1886. 

Differs from Dlploeoma only in having stellate calcareous spicules 
in the test. 

Diplosomoides fragile n. sp. 

Platk Lin. Figures 57 and 58. Plate LX1. Figure 126. 

In appearance, this species resembles a Zeptoclinum 9 as it forms 
very thin, flat, expanded colonies often 60 rotft or 80 to,n across, of a 
very pure white oolor, which is produced by the abundance of 
minute spicules. These are generally not much over .02 mm in diame- 
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ter, and have very short, but often very glender and numerouB 
points, whioh are usually more or less rounded or broken at the ends, 
though they may be needle-like. The points are so numerous and 
short that the spicule appears practically spherical when not much 
magnified. They greatly resemble those of some forms of the genus 
Leptoclinum. In life, the colony is of a purer white cold than 
most of the species of Leptoehnum found at Bermuda, but pre¬ 
sen ed specimens turn slightly yellowish. 

This species may at once be distinguished from the other members 
of the family with which it is found associated by the great delicacy 
of its structure It breaks or tears at the slightest touch, and is 
difficult to remove whole from the object on which it grows. This 
is due to the extensive development of the cavities of the test as 
already described in Dijdonoma The test is reduced to an upper 
and lower layer forming the two surfaces of the colony, and a small 
mass surrounding each zooid, and the fact that it is in all parts quite 
densely crowded with the spicules renders the thin layers of test 
substance verj brittle. 

The zooids are large (l 5 mm long) and also of very delicate struc¬ 
ture. Their apertures are always distinctly visible on the surface of 
the colony. Their tissues are yellow or orange in color 

The musculature, both of the mantle and of the branchial sac, is 
very weak. The muscle bands along the dorsal lamina are dis¬ 
tinguishable, but the muscular process is rudimentary, if indeed it is 
developed at all, and the transverse vessels of the branchial sac are 
not perceptibly muscular. All the vessels of the branchial sac are 
very slender. There are about a dozen large stigmata in a row on 
each side. The tentacles are slender and of at least two sizes; 1 
have not determined the number. 

The stomach wall is exceedingly thin and often becomes folded, 
but this is probably not its natural condition. 

The reproductive organs resemble those of Diplotoma . 

This is a very common species, occurring under stones near low- 
water mark at various points about the islands. I found it particu¬ 
larly abundant at Waterloo, on Castle Harbor, also at Long Bird 
Island and Coney Island. 

Gantts Bchinoclinum, n. gen. 

Test gelatinous, becoming tough and membranous on the surface 
and about the zobids. The latter are surrounded by a more or less 
complete calcareous capsule composed of the test spicules. 
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These spicules are tetrahedral in form, with each angle prolonged 
into a pointed ray or spine, and usually so placed about the zooid 
that one point is directed radially outward. A few are also scat¬ 
tered about in other parts of the test 

Zooids with rather large branchial sacs with four rows of stig¬ 
mata. Branchial aperture six-lobed, atrial plain. 

Bchinoclinum verrilli, n. »p 

Plate L. Figures S3, 24 and 25 

The largest colony of this species which was obtained measured 
about 1 2 mm across and about 8 m,n in thickness. The zooids are 
arranged in branching systems. 

The test is colorless and very transparent in the preserved speci¬ 
mens. I have no notes upon its appearance in life. Though soft 
and flexible, it is continuous and solid, and no such extensive cavi¬ 
ties occur as is usual in Diplosoma On the surface and immedi¬ 
ately around the zooids, where, as already mentioned, most of the 
spicules are situated, the test is very tough and membranous. Else¬ 
where it is soft and gelatinous, and contains only a few scattered 
spicules, and here and there a few bladder cells. 

I have not been able to distinguish any muscular processes 
extending out from the zodids into the test, but it is almost impos¬ 
sible to remove the zodids from the above mentioned tough mem¬ 
branous layer of test which surrounds them. It adheres to the 
mantle very closely at several points. One of these is about the 
atrial aperture. In addition there are two small areas, one on each 
side of the posterior part of the thorax, where the mantle and test 
are very firmly united, but I have made out no vascular processes 
extending out at these points. Sections of the thorax show that in 
these places there is a concavity in the contour of the body wall, 
and a corresponding projection of the common test into it, this 
being the part which adheres to the mantle. 

The spicules vary much in size, the largest measuring about .Id 0 *® 
across from point to point. On each side of the thorax of the zodids, 
these are small groups containing smaller spicules than those found 
elsewhere. Apparently these are at the points above mentioned 
where the mantle and test adhere together. In addition to the 
spicules, the test contains some large, round, yellowish green cells, 
which are probably symbiotic alg©, as well as the usual small test 
cells. 

The zodids are small (less than l mm in length in the contracted 
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State), and pale yellowish in color. The rnaptle is not noticeably 
muscular, but there are strong muscles on the transverse vessels of 
the branchial sac and along each side of the dorsal lamina. 

There arc four rows of a dozen or more rather long stigmata and 
apparently about a dozen tentacles. Between the thorax and abdo¬ 
men the body is constricted into a narrow but rather short 
peduncle. The mantle is somewhat produced just anterior to the 
atrial orifice, but hardly sufficiently to be termed a languet. The 
branchial siphon is short and has gix small lobes. 

The intestine forms a rather small twisted loop, and the stomach 
is rounded and smooth-walled externally, though slightly ridged on 
the inner surface in a longitudinal direction. 

Though I lia\e examined a great number of the zoftids, I have not 
found any with sexual organs developed, but many of them have 
small buds in the region of the peduncle. 

Three small colonies were found in 1898, one of which was grow¬ 
ing on a specimen of Clavelinn oblon<ja; the other two on a 
branching alga. None were collected in 1901. I do not know the 
exact locality W'here the specimens were obtained. 

Family BOTKTULIDiE Verrill, 1871 

Colony thin and expanded or thick and fleshy. Zooids always 
arranged in systems. Test gelatinous, traversed by branching ves¬ 
sels w'ith enlarged terminal bulbs, which are especially numerous 
near the margins of the colony. 

Zoftids short-bodied, not di\idcd into thorax and abdomen. 

Branchial sac large, with numerous stigmata and with several 
internal longitudinal bars on each side, but no folds. Dorsal lamina 
a plain membrane. Tentacles usually few 

Loop of alimentary canal placed alongside the posterior portion 
of the branchial sac. Stomach*wall folded longitudinally. A large 
gastric ocecum is present. 

Reproductive organs (both ovaries and testes) developed on both 
sides of the body. Budding from wall of peribranchial cavity. 

tSympleyma Herdraan presents exceptions to this diagnosis. 

Ganns Botrylloidea Milne-Edwards, 1842, 

Distinguished from Botryllus by having the zoOids arranged iu 
extended branching systems instead of small round or oval ones, and 
from OarcobotryttoitU* von Drasche by forming thin instead of 
thick fleshy colonies. 
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The form of the systems is not a very satisfactory character on 
which to base a group of full generic rank, and various writers have 
attempted to attribute to Botrylloides additional distinguishing 
characters based on the cylindrical form and upright position of the 
zooids in the colony, as well as on the position of the atrial siphon, 
which iu this genus is said to be placed near the anterior end* while 
in Botryllas the zooids are of more ovate form, lie horizontally in 
the colony and have their apertures more widely separated. 

These characters are of very little significance. The form and 
position of the zooids is chiefly dependent on the closeness with 
which they are crowded together in the colony, while the position, 
form, and length of tho atrial siphon depend entirely on the relation 
of the zodids to the common cloaca, or the branch of the same into 
which the zooid discharges, and to which, of course, the atrial siphon 
must reach. Great \ariations in these characters may occur within 
the limits of a single colony, and they are not even of specific value. 
The genus must be separated from Botrylla «, if separated at all, on 
the strength of its complex branching systems. 

As with the BotryHidae of other parts of the world, the Bermuda 
forms are very variable, both in color and shape, and in the arrange* 
merit of the zoOids in the colony, and it is difficult to determine how 
many distinct species are really represented. The differences between 
the extremes of variation are ample for regarding them as distinct 
species. Yet so many colonies with characters intermediate between 
those of the types described below are to be met with in a large 
series of specimens, that the writer does not feel justified in giving 
the new forms which are here described full specific rank, and in 
this paper all the Bermuda forms, distinct from each other as the 
typical examples ar$, will be treated as subspecies of B. nigrum 
Herdman. 

Botrylloides nigrum Herdman. 

Botrylloides nigrum Herdman, Report Voy. Challenger, pt. xxxviii, p. 50. 

Botrylloides nigrum Herdman, Sluiter, Tunicaten von Sttd-Afrika, Z 06 L, 
Jfthrbttcher, vol 11,1897. 

Plxtb LI11. Figure 54. Plate LXI. Figure 125. 

To this species, described by Herdman from specimens taken 
“near the island of Bermuda,” most of the examples obtained can be 
referred without much question. It is a common species and was 
found both in 1898 and 1901, and also by Prof. Goode in 1876. 
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It forms flat, incrusting colonies, 2 or 2.5 mm in thickness, and 
sometimes 70 mm across. There is great variation in respect to the 
closeness with which the zobids are arranged in the colony in differ¬ 
ent specimens. Where they are placed close together the zobids are 
nearly cylindrical and have a nearly upright position ; where they are 
less crowded, they lie more obliquely, with the anterior end turned 
up* so that the body is curved* There is also groat variation in the 
number and conspicuousness of the test-vessels and their bulbs, and 
in some colonies the young zooids, or buds, appear between the rows 
of adults arranged with nearly as great regularity as the adults 
themselves, but often quite differently colored. 

In addition to these variations the color varieties arc almost 
innumerable. Not much weight can be placed on such differences 
in the cast 4 of this family. They do not constitute true varieties, 
but are mere individual peculiarities. The work of Pizon (14) on 
certain species of Botrt/Hus emphasizes this fact and shows that the 
colors of the same individual may change from time to time. 

In the majority of specimens the zobids are colored some shade of 
purple, purplish brown, or purplish red ; sometimes so dark as to be 
almost black ; at other times very pale and light colored. When 
the eodids are deeply tinted the test is usually dark colored and 
pervaded with more or less of the same tint which predominates in 
the zobids, so that it loses a good deal of its transparency. In light 
colored specimens it is often nearly colorless, allowing every detail 
of the external anatomy of the zobids and the test vessels to be seen 
with great clearness. 

The purple pigment which gives the zobids their color is in part 
diffused through the tissues, but is chiefly contained in cells which 
occur most abundantly in the mantle near the anterior ends of the 
zobids. They are also present in other parts of the zobids, especially 
along the transverse vessels of the branchial sac, and on the walls of 
the end bulbs of the test-vessels. The purple pigment is also con¬ 
tained ip many of the blood corpuscles, and in the cells contained 
in the bulbs of the test-vessels. The extent of its distribution is very 
variable* 

In some cases this purple pigment is replaced by a light bluish 
grey pigment, but in preserved specimens this changes to purple. 

In addition to this ground color the zobids are usually, though not 
always, marked with a light colored pigment* It is usually a pccii- 
culiar and very pure white, which is contained in opaque oval cells 
of the same size as those containing the ground color. They either 
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cover the anterior end of the zobids about the branohial orilice 
(often obscuring the ground color) or form a ring about it, or in 
other cases a star-shaped area with about eight rays. Frequently 
they are scattered over the mantle in small groups, on the bulbs of 
the test-vessels, and often elsewhere. The wlu*o may be replaced 
by pale greenish, light yellow or (in one specimen) even bright 
orange. This light colored pigment disappears completely when the 
animal dies, and the zobids become some shade of purple, purple-red, 
or blackish, and the test loses most of the color it possessed during 
life (even where it was quite dark colored) and becomes much more 
transparent. 

Space will not permit of more particular description of the various 
colors assumed by different specimens, all of which I consider no 
more than individual variations of one and the same species. It is, 
in many of its forms, among the most beautiful and brilliantly col¬ 
ored of compound ascidians, and the name nigrum is by no means 
appropriate, though black colonies do occasionally occur. Herdman 
wrote his description from alcoholic specimens, which are often black 
or nearly so. 

There are nearly always small groups of very large round cells 
with purple or purplish red pigment on the mantle along each side 
of the endostyle. What their nature or function is I am unable to 
say. Such cells occur also in the varieties coneolor and planum , 
described below. 

The zooids in this species arc rather small. In the contracted 
state in which they occur in preserved specimens they do not average 
over 1.5 mm in length. 

The mantle is (for this genus) fairly muscular and the zobids in 
the contracted state are apt to assume the curved cylindrical form 
which is well shown in fig. 54 and is rather characteristic of the 
species. The mantle muscles consist of delicate fibers and are chiefly 
developed in the dorsal region. The transverse vessels of the 
branchial sac also have muscle fibers. 

There are about thirteen rows of stigmata and three internal lon¬ 
gitudinal bars on each side. Between each of these there are about 
three stigmata, but on each side of the dorsal lamina and endostyle 
there are four or five. The tentacles are eight in number, larger 
and smaller alternating. The atrial siphon is very large and forms 
a capacious chamber with a large funnel-shaped opening, the anterior 
lip of which is prolonged into a languet. The position, form and 
length of the siphon varies according to the relation of the zobid to 
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the common cloacal chamber into which it discharges. It is usually 
back a considerable distance from the anterior end. 

The stomach has about eight or ten longitudinal folds and a large 
ccecum on the side toward the intestine. With this the duet from 
the glandular organ about the intestine communicates. The tubes 
of this organ have large dilated extremities. 

The male reproductive organs consist of a large many-lobed testis 
on each side, near the posterior end of the branchial sac; just anterior 
to them the ovaries are located. In many colonies none of the 
zooids appear to have reproductive organs. Fig. 54 was drawui from 
such a specimen. 

This form is very widely distributed at Bermuda, occurring 
attached to the under side of stones near low water mark, and in 
deeper water on the lower parts of corals and gorgonians. One of 
the specimens obtained by Goode was grow ing on eel grass as is the 
common habit of Botryllus youtdii Verrill of the New Kngland 
coast. Sluiter records this species from South Africa. 

The internal structure of the zooids in the two following forms 
does not appear to differ from that of the typical B . nigrum, 

Var. planum, nov. 

Plate L1IL Figure 55. Platjc LIX. Figure 110. 

The type specimen was obtained by Professor Verrill in isos. It 
covers a number of square centimeters of the surface of a piece of 
limestone. In the preserved specimen the zooids appear of a dark 
purplish color. Home of the mantle cells arc especially rich in pig¬ 
ment, giving the zooids a speckled appearance under the microscope. 
The peculiarity of the specimen is the greatly flattened ami expanded 
condition of the colony, the zooids lying on their ventral surfaces, 
well separated from each other, though arranged in the characteris¬ 
tic elongated systems of a BotryUoides . 

The zoOids themselves are much flattened and the anterior end is 
sharply turned up. The mantle is nearly devoid of muscle fibers ; 
it is much larger than the branchial sac, and the atrial siphon opens 
far back toward the posterior end. 

Another specimen, incrusting a piece of coral, was obtained by 
Prof. Verrill, in 1901, in Harrington Sound, The zooids are purple 
•in color, but lack the deeply pigmented cells in the mantle. In both 
colonies the test-substance is transparent and nearly colorless, form¬ 
ing a very thin expanded layer over the object on which the colony 
grows* I have no notes on their colors during life. 
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Vex. concolor, nov. 

Platk LI1I. Figure 58. 

The colony in this variety resembles that of the typical B. nigrum 
in form, though I have not seen specimens measuring more than 30 
or 40* nm across. The zoOids are slightly larger, and the mantle* 
musculature appears to lie generally weaker, so that in preserved 
specimens the zoftids are not generally found contracted into the 
compact cylindrical shape which, as already remarked, is rather char¬ 
acteristic of B. nigrum. 

In life the color is a brilliant orange; the zobids, and to some 
extent the test as well, having this color. It mimics quite closely 
the color of a species of sponge very abundant in the same situations. 
In specimens preserved in formalin the orange changes to a brown, 
red-brown, or even purplish. 

Examples were collected in Harrington Sound, Castle Harlior, and 
at Somerset Id. It appears to be commoner on the reefs, attached 
to algfe, corals and gorgonians, than it is near low-water mark. 

Var sarcinum, nov. 

Differs from the typical B. nigrum in forming a thick, fleshy 
colony of gelatinous consistency, with thick rounded edges. The 
type specimen measures about 50 mm across and is from 4 to H mm or 
more in thickness. The zoOids (purple in color in the preserved 
specimen) exactly resemble those of a typical B. nigrum , The gela¬ 
tinous test is yellowish with a purplish tinge. It was obtained by 
Prof. Verrill in 1898. 

There are other specimens in the collection which show characters 
more or less intermediate between this form and the true nigrum. 

This variety forms a sufficiently thick and massive colony to be 
placed in the genus HarcobotryUoides von Drascbe, which is distin¬ 
guished from Botrylloidee only by the thickness of the colony. The 
writer is inclined to question the necessity of recognizing tfarcobo- 
trylloides , even as a subgenus. 

Genus Symplegma Herdman, 1886. 

Symplegma viride Herdman. 

Symplegma cirule Herdman, Report Voy, Challenger, pt. xxxviii, p. 144, pi. 
xvlii, figs. 7-14. 

Plats L. Figure 88. 

Herdman described under this name a specimen, taken by the 
Challenger expedition “ in shallow water near Bermuda, 19 forming 
for it a new genus and placing it, though with some doubt, in the 
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Distomidm. Lahille considered that it should bo placed in the 
Botryllida?, and Herd man in his later work has followed him in this. 
Only a single colony waR obtained, and that, as Herdman says, was 
in poor condition. As far as the writer is aware, the species has not 
been found since, though through an oversight it was included in 
Prof. VerrilPfl (17) statement of the species found in Ihwh. 

The following details are from Ilerdman’s description : 

The colony consists of heads connected by branching peduncles. 
The heads are narrow at the lower end aud taper gradually into the 
peduncles. “The color of the head is a dull green with spots of 
reddish brown scattered here and there. The peduncle is of a dull 
greyish yellow color.” (These no doubt were the colors of the pre¬ 
served specimen.) length of head of average 1 size l‘J mro , greatest 
thickness 7 mm , length of peduncle about 15 ,mn , thickness 8 B,m . 

The test is tough and firm. Muscle bands of the mantle not large, 
but numerous and running in all directions. The sphincters of the 
siphons are especially strong. 

The branchial sac is large, with numerous stigmata, and provided 
with iuternal longitudinal bars. The dorsal lamina is a plain mem¬ 
brane and there are eight tentacles, all of one size. 

The body of the zoftid is not divided into thorax and abdomen. 
The alimentary and reproductive organs form a mass projecting a 
short distance beyond the branchial sac. The stomach is folded 
longitudinally and provided with a emoum. 

There are branching vessels in the test, with enlarged terminal 
bulbs containing corpuscles. 

Family POLY8TYJXIDJB Herdman, 1888. (Polyaoides Michael**, 1900.) 

Colony variable in form, but always without systems, the atrial as 
well as the branchial aperture of each zotfid opening inde|>endently 
on its surface. Test penetrated by branching vesstds with enlarged 
terminal bulbs. 

ZoOids with both apertures four-lobed, if lobes are developed. 
Branchial sac with many rows of stigmata, with internal longitudi¬ 
nal bars, and often with folds. Dorsal lamina a plain membrane. 

Alimentary loop usually lying alongside * the branchial sac. 
Stomach-wall longitudinally folded. 

Reproductive organs in the form of polycarps containing either 
testes or ovaries, or both, attached to the inner wall of the mantle in 
the peribranchial cavity. They are developed on both sides of the 



380 TF. Q. Van Name—Bermuda Aecidian*. 

Method of budding pallial (from wall of peribranchial cavity). 

The most important work dealing with the classification of the 
members of this family is that of Michaelsen (12), previous classifi¬ 
cations being based upon the form of the colony or other features of 
little significance. 

Michaelsen makes the structure of the reproductive organs the 
chief character in distinguishing the genera. There is no doubt that 
this is a great advance toward a natural system, and although his 
innovations in the nomenclature may not be accepted in every 
instance, he is amply justified in rejecting many of the older and 
imperfectly characterized genera. 

I have not, however, been able to include either of the two Ber¬ 
muda forms, here descried, in any of Miehaelsen’s genera. Even if 
only the structure of the reproductive organs he considered, his defi¬ 
nitions would have to bo modified (though in one case only slightly) 
in order to receive them, and I believe that other differences in the 
anatomy are of sufficient weight to justify the formation of new 
genera. 

Michaelsenia, n gen # 

Colony incrusting. Test thick and leathery. Both apertures four- 
lobed. 

Branchial sac with folds and many internal longitudinal bars. 

Reproductive organs consist of a number of hermaphrodite poly- 
carps of rounded or oval form, arranged in two rows (one each 
side of the cndostyle) on the ventral surface of the body, from which 
they project into the test as papilla* or tubercles, invested by an 
evagination of the mantle, to the inner surface of which they are 
attached. 

The form for which I have established this genus differs from the 
genus Styelaoi the Simple Asoidians in only two essential characters : 
first, in producing buds and forming colonies ; second, in the above 
described arrangement of the sexual organs. In the character and 
appearance of the test, apertures, tentacles, and branchial sac, as well 
as in many minor particulars, the resemblance to Styela is very 
striking. 

It is most closely related to Micbaelsen’s genus Polyzoa Lesson as 
far as the structure of the reproductive organs is concerned, though 
there the testis consists oi bat one vesicle in each polycarp. In 
that genus, moreover, the branchial sac is without folds and has but 
eight internal longitudinal bars on each side, and the form of the 
colony is very different. 
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Micbaelsenia tincta, n. sp. 

Plate UV. Figures 01 and 63, Plate LIX. Figure 109 

The examples found contain only a few zoftids, from two or three 
to a dozen, and do not often measure more than 1,V nn * across or 3.5 rara 
in thickness at any point. The surface is finely wrinkled and 
uneven, often raised over the positions of the zooids, and the edges 
of the colony are thin and produced some distance beyond the zodidh. 
It is practically free from all incrusting matter. The test-substance 
is tough and leathery, and opaque, except that about the edges of the 
colony, or in other places where it is thin and slightly pigmented, it 
is more or less translucent. The zooids and the test vessels (which 
have elongated club-shaped bulbs) can usuall}^ not be distinguished 
through it, and in many specimens the number and location of the 
former can only be teen by the slightly projecting apertures, which 
do not show their square or four-lobed shape when they are con¬ 
tracted, unless the zobid is removed from the test. 

The color is a rather dull cannine-rcd, deeper about the apertures 
and paler near the edges and in the lower parts of the colony. 
Where the pigment is scarce, the test becomes yellowish. When 
sectioned and stained the test is seen to have a fine fibrillar structure. 

The largest zooids measure from 5 to 6 mm in length and 2 to 2.4 mm 
across. They lie on the ventral surface, with the anterior end 
turned more or less abruptly upward, bringing the branchial orifice a 
little way back from the end, and are much flattened dorso-ventrally. 
The atrial orifice, which like the branchial is situated at the summit 
of a low" conical projection, is placed at a varying distance from the 
posterior end. 

The mantle, especially the dorsal part, is colored a bright carmine 
by pigment grains contained in its cells. These grains are situated 
near the periphery of the cells, the central part remaining clear. 
The mantle-muscles are w r eak and not gathered into bands. 

There are a great many slender tentacles of two or three sizes, 
none of them very long. 

The branchial sac has three or four distinct folds on each side. 
On each fold there are about three internal longitudinal bars, and 
usually one on each intervening spaoe. The internal longitudinal 
bars are thus situated at unequal distances apart, there being some 
six or eight stigmata between them in some places and only about 
two on the folds. The largo transverse vessels number about 
fifteen, but between each pair there is usually a more slender inter¬ 
mediate vessel. The stigmata (which are narrow) often run past 
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this intermediate vessel from one large vessel to the next. In other 
places the stigmata are interrupted by the intermediate vessel 

The stomach is long and narrow, deep yellow or brown in color, 
with many longitudinal folds and a small coseum on the side toward 
the intestine. There are a considerable number of short atrial ten¬ 
tacles. 

There are a number of polycarps arranged along each side of the 
ventral part of the body. They are hermaphrodite, containing two 
large pyriform or oval testes and a number of ova Often, as sections 
of the colonies clearly show, they lie in small papilltp or knob-like 
evaginations of the body-wall which are thus more or less nearly 
surrounded by the test, and may communicate wdtli the body only 
by a somewhat constricted neck. It is probably on account of 
these, as well as because of the largo and strong vascular processes 
arising from the posterior ventral part of the body, that it is very 
difficult to remove the zooids from the test entire. 

Specimens of this species preserved in formalin retain their natural 
color for a considerable time. In its character aud appearance a 
colony closely resembles a flattened example of some of the simple 
ascidians of the family Cyntkiidee, with which it is found associated, 
though the numerous apertures serve to distinguish it. The colony 
looks more like an aggregation of small simple ascidians than a com¬ 
pound ascidian. 

This species is found on the under side of stones near low water 
mark, nowhere in great abundance, but widely distributed, and it 
was collected in 1001 at nearly all the points about the islands where 
much collecting was done. 


Biandrocarpa, n gen. 

Colony incrusting. Apertures elliptical, without lobes. Tenta¬ 
cles few. 

Branchial sac simple ; no folds and few internal longitudinal bars. 
No small intermediate transverse vessels. 

Loop of alimentary canal large, placed beside the branchial sac. 

Reproductive organs consist of a single mass on each side of the 
body, each with two large pyriform or lobed testes and a group of 
W- 

I form this genus for the species described below, which differs 
too mmcb from the type of Gynandrocarp a Michaelsen to be placed 
in the same genus with it. (The type of Michaelsen** genus is 
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Qoodairia placenta Herdman, which forms pedunculated colonies 
and has a folded branchial sac with numerous longitudinal bars.) 

Synstyela tnonocarpa Sluiter, from South Africa, which is included 
by Michaelsen in Gynandrocarpa , is however closely related to the 
form here described, and is better placed in this new genus than in 
Gy nan dr oca rpa, and I have so defined the genus that it may be 
included. Possibly one or two other species might also find their 
place bore. Synstyela Giard is rightly rejected by Michaelsen as too 
poorly defined to be certainly recognized. 

Diandrocarpa botxyllopoift, n. tip. 

Plate LIY. Figure 68. Plate LIX. Figures 120 and 121. 

Plate LX. Figure 123. • 

The colonies are very thin, seldom averaging over % mm thick, 
though the surface is slightly raised over the position of each zooid. 
In outline they are very irregular, but sometimes measure 00 mm or 
more in the longest direction. Frequently they break up into a 
number of small colonies, which may remain slightly connected. 

The test is very soft and gelatinous with a slightly tougher outer 
layer. It is transparent and almost colorless after death, but in the 
living and expanded animal it has more or less of the dark color of 
the zoOids. The reason for this is not clear, but it may be due in 
part to greater distension of the test vessels with colored corpuscles 
in the living animal. These vessels are quite numerous, especially 
in the marginal parts of the colony, and have club-shaped terminal 
bulbs, but the latter are not proportionately very large. 

The zooids reach about 2.5 mro in length and 1.8 mro in width, or 
slightly larger when fully expanded. They lie on their ventral sur¬ 
faces, and have the branchial aperture close to the anterior end and 
the atrial near the middle of the body. The apertures project but 
little and are elliptical, with the long diameter parallel to the long 
axis of the body, and without lobes, but sometimes with minutely 
denticulate edges. 

Their color (due chiefly to corpuscles contained in their vessels 
and in the mantle) is blackish, or Some shade of dark purplish brown 
or brown, sometimes even dark olive. During life the branchial 
aperture is surrounded by an area of white pigment, or sometimes 
greenish white, pale salmon, or pale yellow. This has an irregularly 
stellate outline, and there is also considerable of the light pigment 
over the region of the ganglion and in small dots at various points 
on the mantle and on the bulbs of the tost-vessels. This pigment 
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mostly disappears when the animal dies, and the dark pigment of the 
test and vessels usually becomes lighter and of a more purple tint: 
The whole coloration is strongly suggestive of the family Botryl- 
lidie. v 

The zooids taper toward the anterior end, and have the posterior 
end broad and rounded. They are more or less flattened in a dorso- 
ventral direction, or somewhat obliquely. The musculature of the 
mantle is chiefly transverse, but weak ami inconspicuous. The ten¬ 
tacles are few in number and are probably of two sizes, placed 
alternately. 

The branchial sac extends practically the whole length of the body 
and conforms to its shape. The dorsal lamina is a plain membrane. 
There are four, possibly five, internal longitudinal bars on each side, 
and four or five stigmata in the meshes of the network thus formed 
The transverse vessels appear to be of one size only, but the 
branchial sac is somewhat irregular and tin* transverse vessels of the 
two sides do not meet the dorsal lamina exactly opposite each other. 
There are about 18 or 14 rows of stigmata. 

The stomach and intestine lie on the left side of the branchial sac. 
The short, curved (esophagus extends ventrally and to the left, and 
opens into the stomach, which is grooved or folded longitudinally 
with about ten folds, and lies with its axis directed obliquely for¬ 
ward and somewhat ventrally. The cardiac end is the smaller. 
From the stomach the intestine, which is in this region of large 
diameter, proceeds forward and dorsally, then posteriorly and finally 
bends abruptly forward to form the rectum, which is of smaller 
diameter. The glandular tubes which surround the intestine have 
large dilated ends. I have not been able to determine that any 
atrial tentacles are present. The reproductive glands are generally 
' further forward on the left side than on the right. On each side 
there are two large pyriform testes placed one behind the other, with 
their small ends together, and the ovary, which was small in all the 
specimens examined, was situated between or close against the 
testes. 

The test vessels arise from the posterior part of the ventral side 
of the zoftid. 

This is a moderately common species, and was collected in several 
places, especially, however, at Coney Island, and Waterloo on Castle 
Harbor. It was obtained both in 1808 and 1901, as well as by Prof. 
Goode in 1876-7V, and generally grows on the undelr side of stones 
or other solid objects near or below low-water mark. 
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AB0XD1M SIMPLIOBS. 

Fixed (rarely unattached and never free swimming) ascidians 
which do not reproduce by budding or form colonies. 

The branchial sac is enormously developed, occupying the greater 
portion of the body and is provided with a very large number of 
stigmata. 

The viscera lie alongside the bianohial sac, though they may pro¬ 
ject behind it to a very slight extent. 

This group is usually considered a sub-order. 

Family HAIX)0TNTHII1)-2B (Oynthiidm Lac. Dutk , 187? ) 

Body usually attached, sometimes stalked. 

Test membranous, coriaceous, or sometimes cartilaginous, some¬ 
times incrusted with sand or other substances. Branchial and atrial 
apertures usually fourdobed. 

Branchial sac longitudinally folded, with internal longitudinal 
bars, which do not bear papilla*. 

Tentacles simple or compound. 

Intestine on left side. 

Reproductive organs attached to the inner surface of the mantle, 
on one or both sides of the body. 

The name of the principal genus of this family was changed by 
Verrill to llahcynthia , as the name Cynthia was preoccupied, hav¬ 
ing been used for a genus of insects.* This change has not been 
generally adopted, but appears to be required. The family name 
requires a corresponding change. 


Polyoarpa Heller, 1877. 

Body sessile or more or less distinctly pedunculated. 

Branchial sac with about four folds on each side. Tentacles sim¬ 
ple. Dorsal lamina a plain membrane. 

Reproductive organs consist of numerous small hermaphrodite 
gonads distributed on the inner surface of the mantle, on both sides 
of the body. 

* fykUetin No. 15, U. S. Nat. Museum, p, 147,1870. 

Tfuira. Cohn. Aoab,, Vox*. XI. 05 FHbbuahy, 1900. 
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Polyoarpa obteeta Trauatedt. 

Polyearpa obteeta Trane ted t, Veetindlske Ascidice Simplicea, Aftryk af 
Videnak. Meddel. fra den naturh. Foren. i Kjoflfenbavn, p. 51, pi. v, figs. 
7-8, plate vi, fig 15, 1882. 

Polyearpa obteeta Sluiter, Tuniciers reoeuIliB en 1896 par la 11 Chazalie,” 
Mdm. Soc, Zo6l. France, vol. xi, p. 11 

Polyearpa multiphiata Verrill, Additions to the Tunicate and Mollnscoidea of 
the Bermudas, these Trans., vol. x, part 2, page 591, 1900; vol. xi, pi. ix, 
fig. 7,1901. 

Plate LV11. Figures 88, 89 and 92 to 94 inclusive. Plate LXITI. Figures 
140 and 144. Plate LXIV. Figures 151 and 158. , 

Though the type of 1\ multiphiala Verrill differs in some points 
from Traustedt’s description and figures of the West Indian form, 
other specimens from Bermuda agree with the latter more closely, 
and I do not think there is sufficient reason for regarding the two 
species as distinct. 

The body usually measures somewhat more in length (that is 
antero-posteriorly) than in breadth (dorso-ventrally) and is, when not 
distended with water, decidedly compressed in a lateral direction. 
The test is tough, yet soft and flexible, rather thin toward the pos¬ 
terior end of the body, but thickened and much toughened near the 
anterior end, so that the siphons, though in reality fairly well devel- 
oped (as may be seen when the animal is removed from the test), 
usually appear very short. The surface is sometimes partly covered 
with sand and shell fragments, in other cases bare. The inner sur¬ 
face is smpoth and nacreous. 

The color of the test is a dirty yellowish or brownish gray, often 
darkening to red, brown, or purplish brown about the apertures. 

The animal is usually attached by a very small area near the pos¬ 
terior end, which may be thickened or even produced into a very 
rudimentary peduncle. Sometimes several individuals are attached 
together in a loosely connected group. 

The largest specimens found do not much exceed 45® m in greatest 
length. They are somewhat less in breadth, and not over 18 to 15 wa 
in thickness when not distended with water. 

The mantle is smooth and rather thin, of a uniform dark hi own 
color. The rather narrow muscle-bands run transversely, longitu¬ 
dinally and obliquely, forming a rather open and regular network. 
The apertures are distinctly four-lobed. The branchial siphon is the 
longest. 
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The tentacles are long and more or less brown-pigmented. Yer- 
rill gives 40 as the number in the type specimen of P multiphiala , 
but this number is sometimes exceeded. They vary somewhat in 
size, but no very regular arrangement, except an alternation of 
larger and small ones, is to be distinguished. Traustedt gives 36-40 
as the number of tentacles. 

The dorsal tubercle is large ; the opening is horseshoe-shaped with 
incurved, but not spirally rolled, horns. (This was the condition in 
several specimens examined and agrees with Traustedt’# description). 

Traustedt states that there are 4 folds on the left and 5 on the 
right side Bluiter mentions one specimen with 4 on each side. 
This I have found to be the case in most of the Bermuda specimens 
examined, though in one case a rudimentary fifth fold was present 
on the right side, next to the dorsal lamina. The folds are generally 
wide. The one nearest the dorsal lamina is the smallest. The 
internal longitudinal bars aie very wide and flattened They are 
quite numerous, about four or five occurring between the folds, and 
sometimes as many as 10 or 11 on one side of a fold. They are sep¬ 
arated by 10 or 12 stigmata in the spaces between the folds (14 near 
the endostyle). This number diminishes to 3 or 4 or less near the 
summit of the folds, where the bars arc so close together that when 
flattened down against the branchial sac they overlap each other for 
most of their width, covering the intervening stigmata entirely. 
The transverse vessels are of various sizes, but are not arranged with 
great regularity. Small transverse vessels crossing the stigmata 
without interrupting them are generally Wanting. 

The alimentary loop is of the same color as the mantle and 
branchial sac. It forms in dome cases a moderately large, open loop; 
in others a much narrower one (see figs. 92, 93 and 94). The 
stomach is small. In all cases the alimentary loop is confined to the 
posterior half of the body. 

The gonads arO distributed to the number of 20 or more on each 
side of the body. They are flask-shaped bodies, and are so placed 
that their orifices are directed toward the atrial siphon. The central 
part of each is occupied by the ovary, and the oviduct opens at the 
extreme end of the gonad. The sperm-duct opens on a separate 
papilla or projection a little distance from the end, and is formed by 
the union of two branches, one of which rune along each side of the 
ovary and receives the ducts from the numerous small pyriform 
testes. (Figs. #8 and 89.) In these figures the ovaries are not fully 
ripe, and the gonads have an elongated phial-Kke form. This is one 
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of the characters upon which Verrill based the species multiphiala . 
When the ovaries arc ripe and are distended with large eggs, the 
gonads become thick and swollen, and resemble in shape those shown 
in Traustedt’s figure, though I have not found them developed to 
such an extent in any of the Bermuda specimens as was evidently 
the ease in the individual figured by the latter author. 

This species was collected both in 189s and 1901. I obtained a 
few individual* at Coney Island and Long Bird Island, but it appears 
to be more common on the reefs than along the shore. A number 
of large specimens were found washed up on the beach, hut still 
alive, at a place knowm as the “ Scaur,” on Somerset Island, May 3th, 
1901, 


Styela MaeLeay, 1824 

Body attached, sessile, rarely pedunculated. 

Test usually coriaceous. 

Branchial sac with four folds oil each side, or less. Dorsal lamina 
a plain membrane. Tentacles simple. 

Reproductive organs on both sides of the body, attached to the 
inner surface of the mantle. Ovaries consist of a small number of 
elongated glandular tubes. Testes numerous, variously placed in 
relation to the ovaries. 

Styela partita (Stimpson), var. bermudensis, nov. 

8 partita Plats LV. Figure 09. Plate LVI. Figures 70 to 78 inclusive. 
Plate LXIV. Figures 147 and 149. S . partita var. bermudennia . Plate 
LV. Figures 70 to 75 inclusive. Plats LXII1. Figures 142 and 143. 

In Prof. Vcrrill’s list (17) two species of Styela are mentioned as 
having been found at Bermuda; & partita (Stimpson), a species 
originally described from Boston Harbor, and occurring on the 
Atlantic Coast of the United States from Massachusetts southward, 
and the Mediterranean species, S, canopoidee Heller (4), which has 
also been recorded from the West Indies by Transtedt (10), 

After an examination of about 25 specimens of this genus col* 
looted at various points about the Bermuda Islands in 1898 and 1901, 
including those on which Prof. Yerrill based his list, I have come to 
a somewhat different conclusion. The Bermuda specimens vary a 
great deal in nearly every character, but I cannot satisfy myself 
from the material available that more than one species is really 
represented. 
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None of the specimens correspond exactly to specimens of 8. 
partita from Massachusetts (Wood’s Hole); though some bear a 
very strong external resemblance to them, even to the “alternate 
striping of red and white in the apertures,” mentioned by Verrill, 
which is characteristic of 8. partita; but as the differences are hardly 
tangible enough to base a species on, it seems best to consider the 
Bermuda form as a subspecies of 8, juirtita. The specimen in Prof. 
VerrilPs collection, marked 8. canopoide# , does not differ specifically 
from the others, though it certainly does correspond well with 
Heller’s (4) and Traustedt’s (J6) description and figures of that 
species. 

This raises the question as to the status of 8. partita (Stimpson) 
as a species, and of its relations to 8. canopoiden and other European 
forms. Metcalf (11) has expressed the opinion that the New'Eng¬ 
land form is only a variety of Styela aggregata of Northern Europe. 
He has not, howe\er, given any detailed statement of his reasons for 
this belief. Unquestionably the two species are closely allied, but 
if the New r England form is only a variety of a European species, it 
would seem more reasonable to regard it as a variety of 8. cano - 
poides, rather than of 8. aggregate /, especially as the latter is a 
northern species, while 8. partita is distinctly southern in its distri¬ 
bution. This is, however, a point which I do not feel in a position 
to decide without a considerable series of European specimens for 
oomparisoq, and in the present paper I shall confine myself to the 
consideration of the relations between the Bermuda and New* Eng¬ 
land forms. 

Though Cynthia ( Styela ) partita was described half a century or 
more ago, 110 account or figures of its internal anatomy ha\e been 
published as far as I am aware.’*' The following details are from 
specimens taken at Wood’s Hole, Mass., in July, 1901. They were 
growing attached to the piles of a wharf, in large masses (sometimes 
8 CTU across), which contained as many as a dozen individuals closely 
crowded together. The attachment was by the posterior end of the 
body. Where individuals grow singly, they are often attached by 
the whole ventral surface, or by a large part of it. In such speci¬ 
mens the branchial siphon may be a little back from the anterior 
end of theWdy. 

The body tapers rather rapidly at the anterior end, and the atrial 
eijphon is placed well forward and also directed more or less ante- 

# Except Professor VerrilTs figures of the gonads in this volume (pi. ix, figs. 
S, h, e), 1901. 
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riorly. The test is tongh and coriaceous, of & dirty yellowish color, 
becoming a purplish brown or red toward the anterior end of the 
body. It is not very thick at any point. On the outer surface it is 
finely wrinkled ; within it is smooth and glistening. 

The largest of these specimens does not exceed 30 mm in length, 
and most of the individuals are considerably smaller. 

When removed from the test the body is ovate, with both the 
siphons near one end. The mantle is of a yellowish color, and rather 
thick and opaque, with numerous longitudinal muscle-bands, but few 
conspicuous bands running in other directions. The internal organs 
cannot be seen very roadily through the mantle. 

The tentacles vary in number in different specimens. As a rule 
the larger the specimen the more tentacles. The individual shown 
in figure 78 had hardly over 80, those shown in figures 70 and 77 
had from 40 to 50. The tentacles are of several rises. Sometimes* 
they are arranged with some regularity; one tentacle of a given 
sise being placed midway between two of the next larger size and so 
on; but this arrangement is not very strictly adhered to. Often 
those of the smallest size will be wanting in many of the places 
where, according to the above scheme, they should occur, or they 
may be represented by a mere tuberole, so that it is hard to say 
whether it should be oounted as a tentacle or not. No doubt as the 
individual increases in size these grow out into tentacles. 

The dorsal tuberole is variable in size and form, and, its orifice 
had a different shape in each speoimen examined, though always 
some modification of the U-form. The ends were not spirally coiled 
in any case. Evidently the form of the dorsal tuberole will not do 
as a specific character in this genus, if indeed it is of much value in 
any other genus of this family, which I am inclined to doubt. 

The branchial sac has four distinct folds. These vary in size rela¬ 
tively to the interspaces in different individuals. Figure 00 shows a 
section extending clear across one side of the sac near the middle of 
the body. (Toward the ends of the body, the sao is more contracted 
and the number of stigmata between tbe bars becomes smaller.) It 
is taken from the individual shown in fig. 77, a fully adult and fairly 
large specimen. In this it will be seen that there are about 10 
stigmata in the largest meshes in the interspaces between tbe folds 
(14 each side of the endostyle and 8 each side o# the denial lamina), 
la tbe dorsal part of the sae, the bars we more crowded, and tbe 
maximum number of stigmata in a mesh is about eight. The first 
fold begins at the third bar from the endostyle and there are four 
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bars between the last fold and the dorsal lamina. There are from 
seven to ten bars between the base and summit of a fold, varying 
according to its breadth. 

The transverse vessels are of four or five sizes : the smallest cross 
the stigmata at their middle point without interrupting them. In 
general they are arranged according to the same scheme as the ten¬ 
tacles, a vessel of a given size being located midway between two of 
the next larger size, but many irregularities occur. The transverse 
vessels become thicker as the dorsal lamina is approached. 

The above may be taken as the average condition of the branchial 
sac in a fully adult specimen. Considerable individual variation 
occurs in the distribution and number of internal longitudinal bars 
on the folds and interspaces, and in the number of stigmata in the 
meshes formed by them. In many examples it averages one or two 
less than in the specimen shown in fig. 69. Figs. 147 and 149 show 
a part of the sac of such a specimen. 

Bnch variations are merely individual peculiarities. In addition, 
there are also differences due to the age of the animal The branch¬ 
ial sac in the individual shown in fig. 7R did not differ materially in 
structure from those of larger specimens, but when still smaller and 
evidently immature specimens are examined, the structure of the sao 
is found to be more or less simplified. One or more of the folds 
may be wanting or present only in a rudimentary condition, and the 
number of internal longitudinal bars, as well as of the stigmata, 
becomes reduced. 

The intestinal loop is small and the intestine doubles back so that 
it comes in contact with the stomach near the middle of that organ, 
or a little posterior to the middle. The rectum is long and its open¬ 
ing has about a dozen rounded lobes, or more strictly, plications of 
the edge. The stomach is of a brownish orange color, and has from 
lfl to nearly 80 longitudinal folds in its wall, the number varying 
according to the age and size of tbe individual. 

The ovaries consist of stout glandular tubes, usually two on each 
side (one of which may be forked). They pursue a more or less 
crooked course from near the endostyle (on the left side from near 
the intestine) and end near tbe atrial siphon. The sperm ducts accom¬ 
pany them and the openings are close beside those of the oviducts. 
In some specimens both orifices may be seen to have a lobed or pli¬ 
cated margin similar to that of the rectum, but the lobes are smaller. 
The testes are elongated, more or less branched organs of small sixe 
with enlarged ends. They are arranged along each side of the ova- 
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ries in varying numbers, and communicate with the sjierra duct 
which follows the ovary by slender connecting ducts. Usually the 
larger the individual the more numerous and more extensively 
branched are the testes, though this is not always the case. 

After this description of the New England form it will be suffi¬ 
cient to mention the particulars in which the Bermuda variety differs 
from it. 

In the first place, it is of considerably smaller size, the largest 
specimen obtained moaQurit/g 22 mm by 10 mTn . Most of them were 
hardly more than half this size. It is not unlikely, however, that if 
the collections had been made later in the season, larger specimens 
might have been found. 

In external form it appears to vary more than the typical partita. 
It is attached either by a small area near the posterior end or by a 
part or the whole of the ventral surface, and in the latter case the 
siphons are both situated on the dorsal surface. The character of 
the surface of the test is very variable ; it is generally roughest 
near the apertures, which are usually more or less prominent, but 
whether the ridges and wrinkles of the surface are large or small, 
regularly or irregularly disposed, low and rounded or prominent and 
sharp-edged, appears to be a character of no specific value. 

The color is generally a more or less reddish or brownish yellow, or 
grayish yellow, becoming brown or red on the upper surface, espe¬ 
cially about the siphons. The colors are brighter and the test pro¬ 
portionately thicker and of a more cartilaginous character than in 
the New England specimens. The striping of the apertures, which 
many specimens show in common with the typical partita, has been 
mentioned above. 

As figs. 71 to 7o indicate, the form of the body and length and 
position of the siphons are very variable. The mantle is thinner, 
less muscular, and more transparent, though of a deeper yellow color 
in most cases, and the tentacles are rather more numerous, but the 
branchial sac does not appearto differ essentially from that of New 
England specimens of similar size. 

The more usual form of the orifice of the dorsal tubercle is a U 
or horseshoe-shape, with one horn curved inward and posteriorly* 
alongside the other, but not spirally coiled. Considerably more 
complex forms occur, as is also the case in the true partita . 

The reproductive organs are similar, but the testes are fewer and 
often are not branched at all, but merely simple elongated bodies. 

This form was found in many localities about the islands and on 
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the reefs, attached to atones and corals. It is nowhere very abund¬ 
ant, nor did 1 over find many individuals growing together or near 
together. Among the places where it was obtained were ("onev and 
Long Bird Islands, Somerset Island, Harrington Sound, and Water¬ 
loo, Castle Harbor. One specimen was obtained at Hungry Bay. 

Genus Halocynthia Terrill, 1879. (Cynthia Suvigny, 1819.) 

Body sessile or very nearly so, sometimes incrustod with sand. 
Both apertures dobed. 

Test coriaceous, rarely cartilaginous, no spicules. 

Branchial sac with <1 or more longitudinal folds on each side. Ten¬ 
tacles compound. Dorsal lamina a continuous but sometimes tootlied 
membrane, or it may be provided with a series of langucts. 

Intestine on left side forming a rather wide loop. 

Reproductive organs developed oil both sides. 

Halocynthia rubrilabia Vorrill. 

Halocynthia rubrilabia Terrill, Additions to the Tunieata and Molluaeoid^a 
of the Bermudas, Trans. Conn. Acad. Sci., vul. x, p, 589, flg. 7, 1909. 

Plate LVI. Figure 88. Plate LVIL Figures 89 and 90. Plate LXII. 

Figure 188. Plate LXIV. Figures 150 and 153. 

Body swollen, oblong or ovate, usually longer than high, attached 
by the entire ventral surface or by a larger or smaller area near the 
posterior end which may be produced into a rudimentary peduncle. 
Siphons of variable length, widely separated, the branchial generally 
longer than the atrial. 

Size 35 to 50 mm long, 25 to 30 wm high, 20 to 25 n,tn wide. 

Test thick and firm (in many specimens remarkably so), deeply 
and irregularly wrinkled, iu large specimens often so covered with 
extraneous matter that its reddish color shows only faintly. Aper¬ 
tures similar, 4-lpbed, the test about them roughly nodulose or warty. 

Mantle very muscular, especially on the right side; the muscle 
bands, of which the longitudinal are the most conspicuous, form n 
rather irregular, close, opaque network. Many oblique as well as 
transverse bands occur also. The mantle is yellow with a reddish 
tinge, usually becoming bright red on the siphons. 

Tentacles all simply pinnate, about 20 in number and of various 
sifces; the larger ones number about a dosen and are thick, tapering to 
a point and provided with a row of simple pinnte along each side. 
Dorsal tubercle U-shaped, with more or less spirally coiled horns, 
which may be both incurved or both curved to the right or left. 
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The branchial sac has 0 wide folds on each side separated by nar¬ 
row interspaces on which there are but fonr or fi\e internal longitu¬ 
dinal bars. There are, however, about 7 or 8 bars on the spaces each 
side of the endostyle and dorsal lamina. The bars are wide and 
flattened and placed near together, being separated by only four or 
five stigmata in the spaces between the folds and by a less number 
on the folds. Between the base and summit of the folds there arc 
sometimes as many as 14 or 15 bars. The stigmata are short and 
rather wide. 

The transverse vessels are mostly of about the same siae with an 
occasional much larger one. In addition there are the ubusI fine ves¬ 
sels which cross the middle of the stigmata. There is often much 
red pigment on the vessels of the sac. The dorsal lamina is provided 
with a series of slender tentacle-like languets. 

Prof. Verrill states that the anus has about 1 '& lobes. This is not of 
value as a specific character. One specimen had but 4 barely percep¬ 
tible lobeB. The intestine forms a broad loop. The stomach is but 
little enlarged and is partly covered by the large greenish hepatic 
gland which lies dorsal to it. 

The reproductive glands are irregularly lobulated or foliated 
bodies arranged along each side of the genital ducts. When much 
enlarged they are so crowded that their serial arrangement is not 
very appaient. On the left side one series of the glands lies within 
the intestinal loop. Another set lies along the dorsal side of the 
intestine, the duct following dose along the intestine and the glands 
lying only along one side of it, while in the case of those whioh lie 
within the loop, as well as the single set whioh is present on the right 
side of the body, they lie on each side of the duct. 

This appears to be the commonest member of the family at Ber¬ 
muda, at least in shallow water, where it is found adhering to stones, 
shells, corals, eto. 

Halooynthia riisaaaa (Transtech) rex. mutttts, nor. 

Pun LVI. Fionas 84. Flats LVtt. Frocmss 88 and 87. 

Flats LXIU. Fiona* 141. 

In addition to S. rubrilabta there is another species of the genus 
found at Bermuda, but it is much less common. It was only poorly 
represented by one or twb small specimens in Prof. Ver rill’s collec¬ 
tion and he considered it identical with Traustedt’s West Indian 
species, Cynthia Miistana. In 1901 , I obtained three good deed 
specimens, of which the largest measures 98“® by 96®*. Hie others 



W, G, Van Name—Bermuda Ascidiane. 


395 


were not much smaller. They were growing attached to stones 
along the shores of Coney Island and Long Bird Island. 

From these, though the material is too scanty to give a satisfactory 
idea of the individual variations which specimens of this species are 
likely to exhibit, I believe that the Bermuda form is sufficiently dif* 
feremt from the West Indian one to justify its description, provi¬ 
sionally at loast, as a new variety. 

The body is ovate, slightly longer than deep, and decidedly com¬ 
pressed laterally, The test is not thick; it Is soft and flexible, light 
eolored, and would be translucent were it not for the dense coating 
of sand and shell fragments which cover not only the surface, but 
are more or less buried in the test substance. The area of attach¬ 
ment is small. The siphons arc wide apart in two specimens, in the 
other they are rather near together. They are rather short in all 
cases. The appearance of the animals is rather that of a Molgula 
than one of the family to which they really belong. 

The mantle is thin and more or less transparent with weak mus¬ 
culature, In one specimen the tips of the siphons are pink. None 
of the other specimens show any red color on any part of the body. 

In all these particulars the examples differ from Traustedt’s de¬ 
scription, in which the test is described as leatherly with a wrinkled 
surface, and the mantle musculature as very strong. 

There are about a dosen large tentacles beside some smaller ones. 
They differ greatly from those of If, rubrilabia , the largest ones 
being bipinn&te (fig. 84). The dorsal tubercle, in the specimen in 
whioh I examined it, had a U-ahaped aperture with one horn incurved, 
but not sufficiently to form a spiral The dorsal lamina is provided 
with numerous tentacular languets. They begin a little way back 
from the anterior end, the lamina being plain for a little distance. 

As in the last described form, there are six branchial folds on each 
side. There are, however, fewer internal longitudinal bars (I counted 
only ten or eleven on one side of one of the longest folds) and they 
are separated by 7 or 8 or even 9 stigmata in the meshes on the 
interspaces between the folds, instead of 4 or 5 as in & rufnrilabia. 
The stigmata are also longer and narrower than in that species, but 
in other respects the branchial sac resembles that of It, mftrilabia. 

Hie intestinal loop is rather narrower than in that species and the 
reproductive organs differ, the gonads being spherical though 
arranged in a similar manner along each side of the genital ducts, 
with which they communicate by short branch ducts. There is only 
one series of reproductive organs on each side. On the left side it 
lies within the intestinal loop. 
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Xicrooosmus Heller, 1877. 

Distinguished from Ualocynthia by the plain, nntoothed dorsal 
lamina, ami by the narrow intestinal loop. 

Microcosmu* miniatua Vtorrill. 

Microcotnmis minkttus Verrill, Additions to thf* Tnnieata and Molluscoidea of 
the Bermudas, Trans. Conn. Acad Sri., vol. x, j> 690. 1900. 

Plate LVI. Fioube 79. Plate LVII. Figures 91 and 95. Plate LXII, 
Fioures 129 and 130. Plate LXIV. Figure 148. 

Test more or less completely red or dull orange-red externally, 
rather thick and tough, somewhat cartilaginous. In adult specimens 
it is much wrinkled and raised (especially on the dorsal surface and 
about the apertures) into prominent ridges with sharp rough edges. 
Young specimens are much smoother. 

The shape is ovate, more or less elongated; the apertures are widely 
separated. The attachment is by an area of considerable extent on 
the ventral side, generally near the posterior end. In external 
appearance this species closely resembles Haloeynthia rubrilabia , 
described above, but is usually colored more intensely and extensively 
red than that species, and the body is often somewhat more elon¬ 
gated. Internally the test is smooth and pearly and tens deeply 
colored than on the outside. 

Hize of the largest specimen, 50 by 35 by 25 nim . 

Removed from the test, the animal is ovate with very widely sep¬ 
arated and divergent siphons of very variable six© and length in 
different specimens, both four-lobed. The mantle, especially near the 
apertures, is more or less tinged with red. Its muscles, stronger on 
the dorsal part of the body, are gathered into very distinct and mod¬ 
erately thick bands, which for the most part cross each other nearly 
at right angles and form a rather open network, so that the internal 
organs are more or less distinctly visible through the mantle. 

The tentacles are bipinnately branched. There are about 6 or 10 
larger ones alternating with others of smaller size and between them 
are a variable number of still smaller ones. Even the smallest are 
somewhat branched. The aperture of the dorsal tubercle had 
spirally incurved horns in the specimens examined. 

The number and arrangement of the folds of the branchial sac 
proved to be quite constant in a number of individuals of various sizes 
from about I5 mm in length up to individuals of full sine* There are 
niue folds on each side of the sac, but the last one (that nearest the 
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endostyle) usually reaches only one-quarter or one-third of the dis¬ 
tance back from the anterior end, and is often so rudimentary that 
it is easily overlooked. It is apt to be smaller on the left than on 
the right side of the body. The eighth fold is generally fairly large 
and of full length. 

As a rule there are four or five internal longitudinal bars in the 
spaces between the folds and these are separated by from 5 to 8 
stigmata. Along one side of a fold, from the base to the summit, 
there may be a dozen bars (if the fold is a large one), and the* num¬ 
ber of stigmata between them diminishes from about four near the 
base to three or two at the summit. The transverse vessels are 
numerous and rather stout, and the stigmata consequently are not 
very greatly elongated. There are various sizes of the transverse 
vessels but apparently no regular scheme in their arrangement 
The smallest ones usually cross the stigmata without interrupting 
them. The larger ones have more or less conspicuous membranes 
attached to them. 

The intestinal loop is very long and narrow, and the two portions 
lie in contact with each other for the greater part of the distance. 
The two dark colored hepatic glands lie close against and partially 
covering the stomach. 

The reproductive organs consist of about four double clusters of 
follicles lying along and extending each side of a slender curved 
duct, which runs toward the atrial aperture. On the left side one 
group of follicles lies within the bend of the intestinal loop, the 
others outside of and dorsal to it and anterior to the rectum. 

Fairly common on the reefs aud attached to the under side of 
stones along the shores. Collected both in 1898 and 1901. 

This species is closely allied to the West Indian species Jf. varie- 
gatu* Heller, which is also described and figured in Traustedt’s (10) 
work on the West Indian Simple Ascidians. That species has from 8 
to 10 branohial folds, of which three are short and only reach a part 
of the distance toward the posterior end of the sac. According to 
Traustedt’s figure, it also has very large siphons, but this is a char¬ 
acter which varies not only in different individuals, but is largely 
determined by the state of contraction of the specimen, and would 
hardly serve to separate the species; while the differences in color 
are easily explained by the fact that Heller and Traustedt undoubt¬ 
edly wrote their descriptions from faded alooholio specimens. The 
condition of the branohial folds seems, therefore, to be the chief dis¬ 
tinguishing character. I have found this to be practically con¬ 
stant In a number of specimens of the present species. 
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Family AJKXCDXXDJR Herdman, 1880. 

Body usually sessile, rarely pedunculated. Branchial aperture gen¬ 
erally 8-lobed; atrial generally 6-lobed. Test gelatinous or cartila¬ 
ginous, rarely chitiuous or homy. 

Branchial sac without folds. Internal longitudinal bars present 
and usually papillated. Stigmata straight or curved. Tentacles 
simple. 

Alimentary canal on one side of the branchial sac, sometimes 
extending posteriorly beyond it to a slight extent 

Reproductive organs placed close against or within the intestinal 
loop. 

Genus Ascidia Linn., 1767. 

Body attached, sessile, rarely pedunculated; surface bare or 
incrusted with. sand. Branchial and atrial apertures placed far 
apart, usually 8-lobed and 6-lobed respectively. 

Test cartilaginous, membranous, or gelatinous, soft or bard, usually 
crowded with bladder-cells. 

Branchial sac sometimes minutely plicated. Stigmata straight. 
Internal longitudinal bars generally papillated. 

Dorsal lamina a continuous membrane, which may be provided 
with transverse ribs or with teeth. It is continued behind the oeso¬ 
phageal aperture. 

Alimentary canal and reproductive organs on the left side of the 
body. 

Ascidia atra Lesueur. 

Ascidia atra Lesueur, Descriptions of several new species of Ascidia, Joura. 

Acad. Nat. Soi. of Philadelphia, vol. iii, pt. 1, p. 2, pi. i, fig. 2, 1888. 
Ascidia nigra Sav,; Herdman, Prelim. Bep. Challenger, Proo. Royal Soc. 
Edinb., vol. ix, pp. 460 and 466, 1880. 

Pkallusia atra Lesueur; Transtedt, Vestiudiske Ascidiae Simplices, Aftryk a£ 
Vidensk, Meddel. fra den natorh. Foren. i Kjobenhuvn, p. 22, pi. iv, fig. 
6, and pi. v, fig. 17,1881. 

Ascidia nigra Sav,; Herdman, Rep. Voy. Challenger (Zod!.), vol. vi, part 
xvii, p. 210,1882. 

Ascidia atra Lestteur'; Sluiter, Tuniciets recneillis dans la Mer des Antilles, 
etc., M4m. Boo. Zodl. de France, vot ll t p. 7,1888. 

Pl*tk LX1IL Fxatmsa 188 and 188. 

a 

The body is only moderately elongated, with large, anteriorly 
directed eiphona which often have more than the normal number of 
lobes to the apertures. It is usually attached by the posterior end, 
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but sometimes by tbe left side. Its most conspicuous character is 
the abundant blue-black pigment which colors the test and many of 
the internal organs as well In very young specimens the test is 
nearly colorless and transparent, but the dark pigment begins to 
appear while the individual is still very small. 

The largest specimen obtained at Bermuda measured about ?()x3() om \ 
In the West Indies it attains a considerably larger size. 

ITie branchial sac tapers posteriorly. The internal longitudinal 
bars are provided with curved papillae somewhat similar to those of 
A, eurvata Traustedt illustrated below, but rather longer and more 
curved. They have a narrow membrane attached to the concave 
side. According to Traustedt the papilla are bifid at the extremity 
This does not appear to be common in the Bermuda specimens. 
There are about five or six stigmata in a mesh, and the sac exhibits 
minute undulations or plications between the internal longitudinal 
bars. The transverse vessels alternate in size. In additiou there are 
much thicker ones at intervals. 

The tentacles are numerous and slender, of several sizes, arranged 
with some degree of regularity. The dorsal tubercle generally has a 
U-shaped opening 

This species is common on the reefs and at a little distance much 
resembles a kind of sponge which abounds there. As already men¬ 
tioned, the individuals found were of small size compared to those 
occurring in the West Indies. 

It is questionable whether this form is distinct from Phalhtsia 
nigra Savigny, a European and Red Sea species. As far as I am 
aware, the only distinction between the two is that the European 
form has small intermediate papillae on the internal longitudinal bars, 
midway between the transverse vessels Both Traustedt and Sluiter 
mention their absence in tbe West Indian form, and I have failed to 
find them, even in the largest of the Bermuda specimens which I 
examined. 

Herdman (6), though aware of Traustedt’s observation, identifies 
the Bermuda form with Savigny’s species, and mentions intermediate 
papillae as present in parts of the branchial sao. He does not, how¬ 
ever, expressly state that he found them in American specimens, and 
later may have changed his opinion, as in his Revised Classification 
of the Tunicate (?) he lists A. nigra Savigny and A . atra Lesueur 
as distinct species. Ph&Uueia violacea Gould, from Rio Jauiero, 
Brasil, may be identical with this species.* 

* U. 8. Exploring Expedition, Molluak* and Shells, p. 495, fig. 610 
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Ajicidia curvata Trauwtedt. 

AscUh'a cinmta Traustedt, Vestindiske Ascidu* Bimplifes, Aftryk ftf Vidensk. 
Meddel. fra den naturh. Foren i Kjobenhavn, p. 25, pi. iv, figs. 8, 9, and 
10, and pi. v, 6g. 19,1881. 

Plate LVT. * Fiacawi 80, 81 and 82. Plate LXlll. Fiourbh 145Aml 146. 

The body is much more elongated than in the last specie# and 
tapers gradually toward the anterior end. It is strongly flattened 
laterally. The atrial siphon is generally situated behind the middle 
of the body Both siphons are usually long and often turned to the 
right, the animal being generally attached by tin* entire left surface. 
Great variations in the external form of the body are common. The 
largest specimen measures about 50 n,m in length and half as much in 
a dorso-ventral direction. 

The test is greyish or practically colorless and transparent, soft 
and gelatinous, moderately thick on the right side but very thin and 
easily torn on the left side. Its suriace may be smooth and glossy, 
allowing much of the internal structure to be seen, or it may be 
wrinkled or in some cases so inerusted with sand and shell fragments 
that nothing can be seen through it. The apertures generally have 
about’the number of lobes characteristic of the genus, but they are 
not readily counted in the contracted state of the orifices. There 
are markings of light orange brown about the apertures in the living 
animal. 

The mantle is very delicate and transparent. On the right side 
there are numerous but very slender muscle-bands, mostly transverse 
or only slightly oblique. They taper off and end soon after passing 
the median line on the dorsal and ventral surface, leaving the left 
side practically free from muscle bands except the sphincter muscle# 
of the siphons, which are composed of similar delicate bands placed 
close together. Very few longitudinal band# are present. 

The tentacles are numerous and placed close together, slender and 
uniformly tapering, of several sizes. The dorsal tubercle is small, 
U-shaped. 

The branohial sac extends for a long distance behind the (esopha¬ 
geal opening. Its internal longitudinal bars are separated by 4 or 
5 stigmata ; 8 or 10 stigmata intervene between the dorsal lamina 
and the first bar on each side of it. In some places the transverse 
vessels are nearly equal in size, in other parts (especially in the pos¬ 
terior portion of the sac) they show more or less tendency to alter¬ 
nate in size. Very large vessels, such as are shown in Traustedt’s 
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figure, do not appear to be frequent. The papilla are rather stout, 
of moderate length and somewhat curved. Their ends are obtuse. 
Those opposite the smaller transverse vessels are smaller. These 
small transverse vessels are occasionally interrupted and rudimentary 
though the corresponding papilla* may be present and well developed. 

In most parts of the sac there is little or no sign of the undulation 
or plication common in this genus, the sac being almost flat, but 
individuals vary in this respect. On the whole the branchial sac is 
of a simple type Horizontal membranes are developed only on each 
side of the dorsal lamina and to a very slight degree on the adjacent 
parts of the sac. Elsewhere they are inconspicuous or wanting 
The dorsal lamina is often nearly plain-edged for most of its length. 
In other cases it is finely denticulated in the posterior portion of the 
body. 

The stomach and intestine are proportionately small and form a 
very compact and short loop. The stomach has a few longitudinal 
folds and during life is of an orange color This color may also 
extend to part of the intestinal loop. 

The reproductive organs lie between the stomach and intestine 
and the branchial sac. The duct follows the rectum and ends near 
the anal opening. 

This species was found at Coney Island, Long Bird Island, in 
Harrington Sound, at Somerset Island, and many other places, 
attached to stones, shells, etc. It is one of the commonest simple 
ascidians at Bermuda. Traustedt’s specimen (he appears to have 
had but one) was from St. Thomas, W. I. 
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EXPLANATION OF PLATES XLVIII-LXIV. 

The figures showing entire zooids were in all cases drawn with the aid of a 
camera lucida, as far as the outlines of the body and the principal organs are 
concerned; the smaller details were necessarily filled in without it The mag¬ 
nification of the figures of zofiids is uniform ; 82 diameters, except in the case 
of a few forms with zodids too large to admit of this, It Is hoped that these 
figures will give a better conception of the relative sizes of the zo&ids than 
simple measurements, as the latter fail to give any idea of the state of contrac¬ 
tion the animal is in. It has not been possible to get fully expanded specimens 
in the case of most species, but the degree of contraction, of the thorax at least, 
may be judged by the course of the sndostyle, which is crooked or convoluted 
in the contracted state, but straight or nearly so when the eninutl is fully 
expanded. In all oases they have been represented as if transparent to show 
the internal structure. 
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The figures showing spicules are also (with the exception of those of Cyato- 
dytea and Echinoclinum) drawn to a uniform scale, a magnification of 400 
diameters, and all were drawn with a camera lucida. In selecting spicules for 
illustration, neither the largest nor the smallest, nor the extremes of variation 
in form to be found in the colony, were chosen, but a group was selected that 
would give a fair idea of the forms and sixes most characteristic of the species 
or variety. 

In regard to the photographs of the simple asoidians, it may not be out of 
place to say that all the Bormuda species vary endlessly in their external char¬ 
acters and shape, and the writer would caution against the belief that even very 
great differences in these characters, from the specimens illustrates!, are neces¬ 
sarily indicative of difference in species. With the exception of a few (men¬ 
tioned in the descriptions of the figures), which were taken from living speci¬ 
mens by Mr. A. Hyatt Verrill, all the photographs were made from specimens 
preserved in formalin. 

I am indebted to Prof. A. E. Verrill for the use of the photographs from 
which plate lxiv and also figs. 188 and 189 were made. 

Plate XLVI. 

0 

Figure 1 .—Clavefina oblongn Hardman. Zofiid containing embryos and larvae 
seen from the right side, x 12. Page 884 
Figure 2 .—Piatoma capsulatum n. sp. Zooid seen from the left side; showing 
the arrangement of the mantle muscles, x 82 Page 841. 

Figure 8 .—-Rhodozona pteta (Verrill). ZotHd seen from the left side. x8. Page* 
385. 


Plate XLVII. 

Figure 4 .-—Ecteinatridia fxtrbinata Hardman. Young individual with no repro¬ 
ductive organs developed. Seen from the left side, x 16. Page 888. 

Figure 5 .—Rhodozona pictn (Verrill). Side view of thorax to show the arrange¬ 
ment of the muscle bands in the mantle, x 9. Page 885. 

Figure 6 .—Krteinaaeidxa turbinata Hardman. Colony of adult individuals 
Two-thirds the natural size. (After Herdmau.) Page 888. 

Figure 7 .—Cfavelina obfonga Herdmau. Colony of four individuals, the two on 
the left being expanded, the others contracted as usual in preserved speci¬ 
mens. x 2. Page 884. 

Figure 8 ,—Perophom viridis Verrill. Individual seen from the left side, show¬ 
ing outline #f test and part of the branching stolen, x 82. Page 887. 

Plato XL VIII. 

Figure 9. —Diatom a olivaoeum , n. sp. Zooid seen from the left side. Showing 
the arrangement of the book pigment dots on the mantle (chiefly on the 
thorax), x 82. Musculature of mantle not shown. Page 844. 

Figure lO*-~Diatoma clarum, a. sp. Zooid seen from the left side, containing 
large eggs and larvae. Showing muscle bands of mantle. x32. Page 845. 

Figure otamrettam, n. sp. Zottid (much contracted) seen from the 

left side, x 88. Musculature of mantle not shown. Page 848. 
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Figure 12.— Oyntodyte* vioiaceu8 t n. Bp. Zottid (much contracted) aeen from the 
left dorsal aspect, containing two large eggs. Rectum containing pellets of 
undigested matter, x 82. Page 848. 

Figure 18.— Cyatodytee violactus. Small spicules which are scattered in the test. 
x40. Page 848. 

Figure 14.— Cyntodyte* viotoceu*. Large spicules forming the capsules about 
the zoftids, but occurring to some extent elsewhere in the test. x40. 
Page 848. 

Put* XLIX. 

Figure 15.— Dtstaplia btrmudensis, n. sp. Zodid aeon from the right side, 
showing the muscle bands of the mantle, x 82. t. t r»mtermediate trans¬ 
verse vessel of branchial boo. Page 849 

Figure 16.— IHstoma oonvejrum, n. Bp. Zooid seen from the left side, showing 
arrangement of brown pigment spots on the mantle. x82. Musculature 
of mantle not shown. Page 842. 

Figure 17 —Cyntodytes draschn Herdtnan. Zo6id seen from the left side, x 82. 
Page 847. 

Figures 18 and 19,— Diatapliu hermudenm **, n. sp. Colony of the flattened in- 
crusting form showing the arrangement of the zooida. Bide and top view, 
x 2. Page 849. 


Platk L. 

Figure 20 .—Amnrourtum bermudce, n. sp. Zotiid with short post-abdomen, 
seen from the right Bide. Dorsal languets not represented in the figure. 
Ovary not developed, e c.—large ectoderm cells on the mantle. x#2. 
Page 852. 

Figure 21 —Amarouctum eonle i n. sp. Zooid seen from the left side containing 
a large embryo. Dorsal languets not represented, x 82. Page 854. 

Figure 22.— Symplegma viride Herdman. Colony, two-thirds the natural size. 
(After Herdman.) Page 878. 

Figure 28,— Echmochnum vemUi , n. sp. Entire colony incrusting a branching 
alga, showing distribution of zodids and spicules, x 2/ Page 872. 

Figure 24. —Echinochnu m venriUU ZoOid seen from the left side. No repro¬ 
ductive organs developed, x 82. Page 872. 

Figure %$.~-KehinoGl\nwm verrilU. Spicules from the test, x 225. Page 872. 

Plato LI. 4 

Figure 26.— Didemnum lucidum , n. sp. Spicules, x 450. Page 860. 

Figure 27.—Didemnum tavignii Herdman. Spicule*, x 450* Page 858. 

Figure 2 S.—Didemnum lucidum , n. sp. Colony iucrusting a branching «d g* t 
showing distribution of zoOids and spicules, x 2, Page 860. 

Figure 29.— Didemnum poritet, n. sp, Spicules. x450. Page 860, 

Figure 80*— Didemnum atroeanum, n. sp, Spicules, x 450. Page 859. 

Figure 81,— Didemnum solidum, n. sp, Spicule, x 450. Page 858* 

Figure $2,—Didemnum orbieulatum, n. sp, Spicules, x 450, Page 881. 

Figure 88*-* Didemnum poritee, n, sp. to6id seen from the left side* x82. 
Page 880, 
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Figure 84 .—Didemnum atrocanum , n. sp. Zodid Been from the right side* 
x 82. Page 859. 

Figure 85 .—Didemnum savignii Herdman. Zooid seen from the left side, x 82. 
Page 858. 

Figure 86.— Didemnum solidum , n. sp. Zo6id seen from the right side. x82. 
Page 858. 

Figure 8 ?.—Didemnum Imndum, n. sp. ZoOid seen from the left side. No 
reproductive organs developed, x 82. Page 800. 

Figure 88 .—Didemnum orbieulatum , n. sp. Zooid seen from the left side. The 
female reproductive organs only are developed. x32. Page 861. 

Plate Lll. 

Figure 89 .—foptoelinum specie sum, vav. nov. bermudense. Spicules. x450 
The smallest spicules wore about the branchial orifices. (See also Figure 
42.) Page 864. 

Figure 40 .—Lqptoclinum albidum T var. luteolum Verrill. From Vineyard Sound, 
Massachusetts. Spicules. x450. (Introduced for comparison with the 
Bermuda forma.) Page 868. 

Figure 41.— Leptoclinum albidum Verrill. From the Bay of Fundy. Spicules. 

x450. (Introduced for comparison.) Page 868. 

Figure 42. fjeptoclinum npeciosum var. nov. bermudense. Spicules ( x 450) from 
a different colony from figure 89, showing forma with blunt and broken 
points. Page 864. 

Figures 48 and 44 .—Leptoctinum speciosum var. nov. hamiftoni. Spicules from 
two different colonies, x 450. (See also figure 47.) Page 865, 

Figure 45 .—Leptoelinum speciosum, var. nov. paged. Spicules. x450. (The 
small spicules in the right hand part of the figure were in small groups 
alongside the bodies of the zodids, not scattered among the other spicules.) 
Page 864* 

Figure 46.—J Leptoctinum speciosum, var. nov, avutilobatum , Spicules. x450. 
Page 865. 

Figure 47.— Leptoctinum speciosum, var. nov. hamUtoni. Spicules ( x 450) with 
thicker points than those shown in figures 48 and 44. Page 865. 

Figure 48.— Leptcotinum speciosum, var. nov. somersi. Spicules. x450. Page 

866 . 

Figure 49. —Leptoctinum «r peciosum, var. nov. hatTingtonense. Spicules, x 450. 
Page 865. 

Figure 50.— Leptoctinum speciosum, var. nov. be r mu dense. Zo6id seen from left 
side. x82. Page 864. 

Figure 51. — Leptoctinum speciosu m, var. nov. harringtonense. ZofSid from the 
same colony as the spicules shown in figure 49. x $2. Page 865. 

Figure 52.— Leptoelinum speciosum, var. nov. acutilobatum. Zottid from the 
same colony as the spicules shown in figure 46. x 82. Page 305. 

* Plate U1I. 

Figure b&.—Botrylloides nigrum, var. nov. concolor. ZoOid seen from the right 
alder The male reproductive organs only are developed on the right side. 
On the left side a large egg is present Just anterior to the testes, x 82. 
Page 875. 
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Figure 54.— Botrylloides nigrum Herdman. Zoflid seen from the right tide. 
No reproductive organa developed. Page 874. 

Figure 65 .—Botrylloidts nigrum , var. nov. planum . Zo6id seen from above 
(from the dorsal side), x 32. Page 877. 

Figure 56 .—Diplotoma atropunetotum , n. sp. Zooid seeu from the left aide, 
x 82. Page 870. 

Figure 57.— IHpltmmoide» fragile n. sp. Zooid seen from the left aide, fully 
expanded, x 82. Page 870. 

Figure 58.— Diptosomoides fragile. Spicules. x450. Page 870. 

Figure 59 .—Viplosoma lacUwn , n. sp. Zooid eeen from the left side. x82. 
Page 860. 

Figure 60 .—Viplosonux macdonakti Herdman. ZoOid seen from the left side. 
Bectum containing pellets of undigested material, x 82. Page 868. 

Plate LIV. 

Figure 61 .—Michaelsenia tincta , n. sp. Zottid seen from the right side. The 
outline about it is that of the mantle, not the test. To simplify the figure 
the internal longitudinal bars of the branchial sac are not indicated. (See 
ftgnre68.) x24. at. tn .^atrial tentacle. Page 381. 

Fignre 62 .—Polysyncraion amethysteum, n. sp. Zooid seen from the left side, 
showing the mnscle bands in the mantle, x 82. PAge 866. 

Figure 68 ,—Michaelmnia tincta f n. »p. Part of the endostyle and two of the 
folds of the branchial sac. Showing internal longitudinal bars, x 48. 
Page 381. 

Figure 64 .—Polysyneraton amethysteum } n. sp. Spicules. x450. (See also 
figure 67.) Page 866. 

Figure 65 .—Polysynoraton amethysteum . Upper surface of part of a colony 
including the branchial orifices of two zooids. Showing the distribution of 
the spicules, which are confined to the upper surface of the colony, x 16. 
Page 866. 

Figure 60 .—Polysyncraton nmcthysteum. Zo6id seen from the anterior end, 
containing a large egg; showing displacement of the coils of the vas 
deferens due to the enormous development of the egg, which has reached its 
full size, x 82. Page 366. 

Figure 67 .—Polysyncraion amethysteum. Spicules from a colony in which they 
average of smaller and more uniform size than those shown in figure 64. 
x 450. Page 866. 

Figure 08. —Diandrocarpa botryllopsi s, n, Bp. Zo6id seen somewhat obliquely 
from the right aide. (The reproductive organs of the left side are indi¬ 
cated in outline.) This individual is less compressed dorso-vcntrally than 
is usually the case. x32. Page 888. 

Plat* LV. * 

Figure 69 .-Stysla partita (Stimpsofc), from Wood’s Hole, Mass, Pa|ft of tbs 
branchial sac from near the middle of the body extending from the 
endostyle to the dorsal lamina. xlO. {Introduced for comparison with 
the Bermuda form.) Taken from the specimen shown In figure 77. Page 



W. G. Van Name—Bermuda Ascidians . 


407 


Figure 70 .—jStyela partita , var. nov. bevmudensU, Part of the branchial sac 
from near the middle of the body extending from the endoatyle to the 
dorsal lamina. xlO. (Taken from the specimen shown in figure 72.) 
Page 888. 

Figures 71 to 75 inclusive.— Styela partifa t var. nov. bermudenaia. Five indi¬ 
viduals, showing the outlines of the body when removed from the test, the 
alimentary canal and the reproductive organs of the left and right sides. 

Page 888. 


Plate LVI. 

Figures 76, 77 and 78 .—Styela partita (Stimpson) from Wood’s Hole, Mass. 
Three individuals, showing the outlines of the body when removed from 
the test, the alimentary canal and the reproductive organs of the left and 
right sides, x U a . Page 889. 

Figure 79.— Mtcrocoemu* miniatus Yerrill. Tentacle, x about 30. Page 890. 

Figure 80.—.4*ctdi/i curvata Traustedt. Small part of the branchial sac show¬ 
ing part of the dorsal lamina. From the posterior part of the body, x 40 
(h. horizontal membrane of transverse vessel.) Pag« 400. 

Figure 81 .—Ascidta curvata Traustedt. Small individual seen from the right 
side showing the outline of the test and the muscle bands of the mantle , 
also the papillae of the branchial sac. The alimentary canal and repro¬ 
ductive organs, situated on the left side, are visible through the transparent 
tissues, x 4. Page 4(H). 

Figure 82 .—Aecidia curvata Traustedt. Anterior end of the dorsal lamina and 
adjacent part of the branchial sac, dorsal tubercle and part of the tentacles, 
x 20. (h. m. —horizontal membrane of transverse vessel.) Page 400 

Figure 88 -—Jiatocynthia rubrilabia Verrill. Tentacle, x about 30. Page 898. 

Figure 84 .—Ifalocynthia riiaeana (Traustedt), var, nov. muntta. Tentacle 
x about 90. Page 894. 


Plate LVII. 

Figure &$.—&alocynthia rUseana> var. uov. munita. Small piece of the branch¬ 
ial sac from one of the spaces between two folds near the middle of the 
body, x 24. Page 894, 

Figure 86 .—Halocynthia rubrilabia Verrill, Oatline of individual (removed 
from tbe test) showing alimentary and reproductive organs of both sides, 
x ty $ . Page 899. 

Figure 87 .—Halocynthia riiaeana var. nov. munita . Outline of individual 
(removed from the test) showing alimentary and reproductive organs of both 
sides. xl%. Page 894. 

Figures 88 and 89.— Myaarpa obtecta Traustedt. Two polycarps. The ovaries 
are not fully ripe, and tbe eggs and ovaries themselves are small, x 32. 
Page 886. 

Figure 90 .^Halocynthia rubrilabia Verrill. Small piece of the branchial sac 
from one of the spaces between two folds near the middle of the body. 
xM. Page898. 
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Figure 01 .—Microcomua miniatua Verrill. Outline of individual (removed 
from the test) showing alimentary and reproductive organs of both sides. 
Two-thirds the natural sise. Page 898. 

Figures 92, 98 and 94 ,—Polycarpa obtecia Traustedt Outlines of three 
individuals (removed from the test), showing alimentary and reproductive 
organs of both sides. Two-thirds the natural size. Page 888. 

Figure 95 .—Microcoamua miniatus Vqrrill. Small piece of the branchial sac 
from one of the spaces between two folds near the middle of the body, 
x 24. Page 896. 


Plats LVI3I. 

Photographs of colonies of Compound Ascidiana; all natural sise. 

Figure 96.— Amaroucium bermudcr , n. sp. Three colonies seen from the side. 
Page 852. 

Figure 97.— Amcnoucium bermudan , n. sp. Colony seen from above. Page 852. 

Figure 98 ,—Amaroucium exile, n. sp. Two colonies seen from above. Page 
854. 

Figures 99 and 100 .—Cyatodytea dmschh Herdman. Colony seen from above. 
Page 847. , 

Figure 101.— Cyatodytea draachti Herdman. Colony see from the side. A 
portion is cut away, showing the white calcareous capsules surrounding 
the zottidt. Page 847, 

Figure 102.— Polyaynora ton amethyateum , n. sp. Colony attached to a piece of 
sponge. Seen from above. Showing the characteristic distribution of the 
spicules on the surface of the colony. Page 868. 

Figure 108,— Diploso}na atropunctatum , n. sp. Cdlony attached to a fragment 
of coral (PmHtea). The same specimen is shown enlarged in figure 187. 
Page 870. 

Figure 104 —Diatoma convexum, n. sp. Colony (sectioned) seen from above and 
from one side, showing the cut surface. Page 842. 

Figures 105 and 106.— Diatoma obscuratum, n. sp. Two colonies seen from 
above. Page 848. 

Figure 107 .—Diatoma capautotum, n. sp. Two colonies seen from above. Pace 
841. 

Plats LIX. 

Photographs of colonies of Compound Ascidians; all natural sise. 

Figure 108,— Diataplia bermudemi*, n, sp. Flat inorusting colony seen from 
above. Page 849. 

Figure 109* Michaelatnia Hncta , n. »p. Colony seen from above. Page 881. 

Figure 110 .—Bolrylloidta nigrum Herdman, var. nov, planum. Colony inorust¬ 
ing a piece of limestone. Page 877. 

Figure 111, DMaplia bermudenals, n. sp, A capitate and an irregularly 
inorusting colony, the former seen from the side, the latter from above. 
Page 849. 

Figure 118 .—Didtmnum aavignii Herdman, Colony seen from above. (A smalt 
piece has been removed.) Page 858. 
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Figure \l&.—Di*toina olivacmm , n, sp, Group of heads seen from above. Page 
844. 

Figure 114 .—Didemnum atrocanum, n, up, Colouy seen from above. Page 859. 

Figure 115 —Didemnum poritea , n. sp. Colony inorusting a calcareous alga. 
Page 880. 

Figure 116 .—Ectetnaaeidia turbinata Uerdman. Group of young individuals, 
connected by stolons. Page 888. 

Figure 117 .—Dintoma clarum , n. «p. Colony seen from above. Page 845. 

Figure 118.— Diatoma conwxum, n. sp. Small colony seen from above. Page 
848, 

Figure 110.— Didemnum aolidum , n. sp. Entire colony. Page 858. 

Figure 180 and 121 .—Dlandrocarpa botrylloprt a, n. ap. Showing the appearance 
of preserved specimens in which the zobids are mnch contracted. Page 388. 


Platk LX. 

Figure 122 .—Ithodoxona pitta (Verrill). Colony attached to a gorgonian. 
About three-fourtlia the natural size. Page 885. 

Figure 128 .—Dlandrocarpa Itotryllopaig, n. sp. Photograph from a living colony 
growing on a piece of limestone. Owing to the transparency of the test, 
the limits of the colony are visible only by the row of white pigmented 
end-bulbs of the test vessels, these being developed chiefly at the margin of 
the colony. The apertures of the zootds are mostly expanded, the atrial 
being the largest. The branchial apertures are also distinguished by the 
larger amount of white pigment about them. Enlarged between two and 
three times. Page 888. 

Figure 124 .—Diploaoma macdonaldi Herd man. Fragment of a colony. x8. 
Page 868. 


Plate LXI. 

Figure 125 .—Botrytloidea nigrum Herdman. Photograph of the surface of a 
rock on which two*different color varieties of this species are growing. 
The prevailing color of the elongated colony cm the right is purple, with 
white markings. Of the small colonies on the left, it is pale blue gray, 
with white markings. The photograph is from the living and expanded 
animals, enlarged nearly three times. Page 874. 

Figure 126. DiploaomouU* fragile, n. sp. Fragment of a colony showing the 
upper surface. Nat. sice. Page 870. 

Figure 127 .—Didamnum orbicukrtum, n. sp. and Leptoclinum aperiotmm Herd- 
man, var. nov. hamtitoni. Photograph from living colonies enlarged nearly 
three rimes. The common oloacal aperture of the Didemnum is beside the 
letter a. One of the cloaoal apertures of the Leptodinum is beside the 
letter b. Pages 861 and 865. 

Figure 188.— Didemnum arbieulatmu Fragment of a colony taken from a 
preserved specimen, Enlargement same as last figure to show the contrac¬ 
tion Incident to preservation. Page 861. 
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Plat* LXII. 

Figure 129. — Mtcrorotmvut miniatut Terrill. Nat. size. (See fig. 181.) Page 
896. 

Figure 180. — Microooxmut miniatu* Verrill. Nat size Individual on which 
three kinds of compound ascidians are growing, as follows: above the letter 
a a zooid of CtaveUna o blonga Herd man; below b a colony of Xhataplia 
bermudtnsis; opposite <? a colony of Leptoehnum specumim Herdman var. 
bermudense. 

Figure 181 —Microcomius mxniatus Verrill, Ammul (slightly enlarged) removed 
from the test. Same individual as figure 129. Page 896. 

Figure 182 — Leptoclinum npeoiotmm Herdman, var. n hermudens*. Colony 
(net. sue) which grew on a gorgonian. (This is the largest Leptochnum 
colony in the collection.) Page 864. 

Figure 188 —Halocynthia rubilabia Verrill. Bathei small individual, natural 
size. Page 898. 

Figure 184 — lAtptoclinum tpeciosum Herdman, var nov. bcrmudcnee. Small 
colony, natural size. Page 864 

Figure 185. —Leptochnum $paoio*um Herdman, var. nov hamiltoni. Nat size 
Page 865. 

Figure 186 — Leptoclinum speciosum Herdman, var. nov, $omer$i Nat. size 
Page 866. 

Figure 187 — Dtplo$oma atropunctatnm, n sp. Colony morusting a piece of 
coral (Fortte*). The test is very transparent and the black-pigmented 
abdomens of the zoftids are the most conspicuous feature, x 8. (This 
specimen is shown natural size in figure 108.) Page 870. 

Plat* LXIII. 

Figure 188.— Ascidia atra Lesueur. Natural size. Page 898. 

Figure 189 —Ascidut atra Lesueur. Animal removed from the teat, seen from 
the left side, somewhat enlarged. Page 898 

Fignre 140 —Polycarpa obtecta Traustedt. Seen from right side Natural size 
Page 886. 

Figure 141,— Halocynthia r(i$eana (Traustedt), var. nov. munita, Natural size 
Page 894. 

Figures 142 and 148.— partita (Stimpson), var. nov. bermudensu Natu¬ 
ral size. Page 888 

Figure l4A.—Polycarpa obtecta Traustedt. Smaller specimen seen from the 
right side. Natural size. Page 886. 

Figures 145 and 146,— Atcidm curvata Traustedt. Natural size. Page 400. 


Plat* LXIV. 

Figure W.—Styela partita (Stimpson) from Wood's Hole, Massachusetts. Part 
of the branchial sac showing two folds, x 15, Page 880, 

Figure l4&.—Mtoroeomu$ mimotes Verrill. Hemoved from the test and out 
transversely to show the branchial folds. Slightly enlarged, Page 894. 
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Figure 149 .—-Stpela partita (Stimpson). Fart of tbe branchial sac of the speci¬ 
men shown in figure 147, more highly magnified. Page 889 

Figure 150,— Halocynthia rubrilalm Verrill. Animal removed from the test, 
seen from the left side. Showing tbe muscle bands of the mantle, x 
about 1^. Page 898. 

Figure 151 .—Polyoarpa obtecta Traustedt. Small piece of the branchial sac 
(showing two internal lougitudmal bars) from one of the spaces between 
two folds near the middle of the sac x 80 Page 886. 

Figure 152 ,—*Halocynthia rubnlabut Verrill. Specimen cut transversely. 
8Ughtly enlarged. Page 898 

Figure 153.— Polycarpa obtecta Traustedt. Small piece of the mantle showing 
longitudinal, transverse and oblique muscle bands, x about 80. Page 886. 
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ABBREVIATION 8 

[For explanation of any other abbreviations, aee description of figure.] 


at.atrial npeitnre. 

br.branchial aperture 

d. L.dorsal lamina. 

d lg.dorsal languet 

d. t.dorsal tubercle. 

em.....embryo 

en.endoatyle 

fd.fold, 

B.ganglion. 

g. c.gastric caecum. 

b.heart 

b. g.hepatic gland. 

in.intestine. 

i, 1. b. ..internal long. bar. 

lg.languet. 

It ...larva. 

m. a..muscular appendage. 

m. b ..muscle band. 


od . 


oe.. 

... . ... oesophagus 

ov . 


! P. 


jp -1 . 




p« 0. 


r. 


1 rep. 

. reproductive glands. 


. ♦ stigma. 

i at.. 

..stomach 

t.. . 


(to . 


tr.r. 

-transverse vessel. 

i v. 


!▼• «p. 

.vascular appendage. 

▼.4. 
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X.— The Bermuda Islands : their Scenery, Climate, Produc¬ 
tions, Physiography, Natural History, and Geolouy ; with 
Sketches of their Early History and the Ciianuks Due 
to Man.* * * § 

By Addison E. Vebrill. 

In the preparation of the following descriptive account of the Ber¬ 
muda Islands, 1 have aimed to provide a work that may meet most of 
the needs of large numbers of persons who go to the islands annually 
for health, pleasure, or study, and who may wish to learn as much as 
possible about the islands and their principal productions, without 
being obliged to consult a library, or burden themselves with many 
books, f 

At the sametimo I have tried to make it so comprehensive and 
accurate, both as to text and illustrations, that it may serve as a 
standard reference book for students and libraries generally, in 
respect to the various subjects treated, though many of them are 
here necessarily treated rather briefly. 

In regard to the Marine Zoblogy, which is a \ cry extensive subject, 
requiring hundreds of additional illustrations, the rather brief and 
general accounts here included are intended to be in a popular form, 
and to illustrate the more conspicuous and important species, such as 
visitors arc likely to meet with and wish to know about. But I do 
not intend to give here complete lists of the species in any of the 
larger groups, for that would require a large volume.! 

Much fuller accounts of the Marine Zoology will be provided in a 
series of monographs now being prepared by the author and others. 
Some of these have already been published, and others are nearly 
ready for the preas.§ 

The observations and collections on which this work is based were 
ohiefly made during two expeditions to the Bermuda;: one made in 
the spring of 1808, when I was accompanied by three students from 

* Copyright 1000, by A. K. Verrill. 

f It should be understood that most of the fishes and other marine animals 
and mnoh of the vegetation are Identical with those of the Bahamas, Porto 
Woo, and other West Indian Islands, so that this work will also be useful in 
any of these Islands. 

f The total number of marine speoies now known is over 1000. Of fishes 
there are about BOO species. 

§ See We Bibliography at the end of this work. 
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the Sheffield Scientific School of Yale University, vis. Messrs. C. M. 
Cook, Jr., Clarence S. VerrilJ, and Win. E. Porter, who did most excel¬ 
lent and valuable work in helping me to gather very large collections; 
and another expedition, made in the spring of 190], with my son, A. 
Hyatt Yemll, who not only made large collections, but also made 
numerous colored drawings of the soft-bodied marine forms, and 
about 200 excellent photographs, both geological and xodlogical, 
including numerous photographs of living animals beneath the water, 
and of living birds in their natural haunts. For a short time we 
were joined by Dr. W. 6. Yan Name, who devoted himself mainly 
to the Tunicata, and has since published a monograph of them 

Besides the two large collections, made by myself and parties, I 
have had for study, during many years, collections made by Messrs. 
J Matthew Jones, G. Brown Goode, and others. 

For historical subjects, I have consulted numerous works,* and 
have quoted verbatim from some of them, when it seemed desirable 
to preserve the exact wording and quaint spelling of the early writers. 
The Memorials of Bermuda, by Governor Lefroy, 2 volumes, 1877, 
is by far the most Important work for the early history of the islands, 
and I have quoted from it freely. 

In some respects the Bermuda Islands are almost unique. Yery 
few other islands, of similar size and situated in a favorable climate, 
were destitute of aborigines when discovered by Europeans. Appar¬ 
ently man had never set foot on the Bermudas until they were 
discovered by the Spaniards, about 1510. The number of species of 
land animals and plants peculiar to the Bermudas is Unusually small 
for islands of this character. No other islands situated so far from 
the equator are surrounded by living coral-reefs, and the hills of 
drifted and hardened shell-sand are unusually high for such a 
formation. 

The outer 4reefs, with their enclosed lagoons, resemble the coral 
islands or atolls of the Pacific? but they are not of the same nature, 
They are the eroded remains of limestone islands, onoe of large si*e 
and considerable height, like those still left, but much larger. They 
may, therefore, be called pieudatolls* 

During recent years these islands have been much visited by 
Americans, during the winter and spring months, either for health or 
pleasure, or both. This is partly due to the fact that they have 
become much better known than formerly, and perhaps still more to 

♦ For tbs titles of the mors important historical works, ses the Bibliography, 
at the end of this work. 
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the greater facilities for reaching the islands and the excellent hoteU 
now established there.* At present about three thousand Americans 
visit the islands every winter, and the number is rapidly increasing. 

The smooth and romantic roads are ideal places for driving and 
cycling. The transparent waters of the nearly enclosed harbors 
and bays afford excellent places for boating, yachting, and fishing. 
The beautiful views available for artists are endless, but the glorious 
colors of the waters and sky are beyond the dreams of art. 

Many visitors to the islands are naturally more or less interested 
in the unfamiliar or novel character of the subtropical vegetation ; 
in the unusual forms of animal life abounding in the sea, or on the 
coral reefs ; and in the strange geological phenomena, as displayed 
in the curiously eroded cliffs and pinnacles of the shores ; in the 
grottoes and caverns hung with huge stalactites, and with clear blue 
sea-water beneath; in the curious limestone formations, seen even in 
the deep cuts made for the highways ; and in the ever moving sand- 
dunes, composed of wind-drifted white shell-sand. Many other 
unusual effects are due to the peculiar structure of the islands, where 
the only rock is limestone, made from corals and shells, and the only 
soil is an insoluble residue left after the decomposition of this lime¬ 
stone, but yet sufficiently abundant and fertile to support luxuriant 
vegetation. 

The association of some of the localities with the poems of Thomas 
Moore, who resided here four months in 1^04, is a sonrcc of interest 
to many visitors. Those who are historically inclined can also fiud 
much of interest in connection with the rained forts on the distant 
uninhabited islands and in the antiquated buildings at St. George’s 
and elsewhere, as well as in the ancient records of the colony. 

Many professional naturalists and scientific students visit the 
islands, because they aro so favorably situated for the study of trop¬ 
ical and subtropical life, and especially because the facilities for 
studying living reef-corals and the various forms of life associated 
with them ou the coral reefs are here exceptionally favorable, and the 
olimate is agreeable and more healthy than on most tropioal and sub¬ 
tropical islands. The people are also very hospitable and kindly 
disposed toward scientific visitors. 

Bright colored tropioal fishes can also be easily procured here, and 
many have been taken hence to New York, to stock the public 
aquarium in the old Castle Garden. 

* The distance from New York is 675 nautical miles, and the passenger 
steamers of the Quebec line usually n^ake the trip in fifty to sixty hours. 
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Many of these fishes take the hook readily, and afford excellent 
sport for those who are fond of sea-fishing. Among those that are 
most esteemed for the table are the Green Angel-fishes, Rockfishes, 
sometimes of great size, Groupers, Grunts of several kinds. Snappers, 
Bonito, Guelly, Hogfish, Amberfish, Gogglers, and many other. 

Part 7.— General Descriptions of the Scenenj, Climate, Harbors, 
Waters , Vegetation, Birds, Roads , Historical Localities , Ruined 
Forts , etc. 

These islands are situated east of the mam current of the Gulf 
Stream, but yet so near it that theii shores are always bathed in the 
pure blue, warm Gulf Stream water, and for this reason the climate 
is remarkably equable for this latitude. Frost is practically 
unknown, though light frosts have occurred a very few times, at 
Jong intervals. Temperatures slightly below 50° F. are not infre¬ 
quent in winter. 

The winter months and March are cool, the average temperature 
being from 69.5° to 60.5° F. and there are many chilly, windy, and 
rainy days, especially with northerly winds, when one needs thick 
clothing out of doors, and artificial heat within. Indeed, many vis¬ 
itors from the north find it much cooler than they had expected, and 
are disappointed in not being able to wear thin clothes all the time. 
It is not well to trust in this case too much to the poetic descriptions 
of enthusiasts. Persons in feeble health should always secure rooms 
that can be heated when necessary and should have woolen clothing. 
April and May, and the first half of June, are the most delightful 
months. In midsummer the air becomes very moist and sultry, but 
not very hot, seldom exceeding 87° F. The climate will be more 
fully discussed in a later chapter.* 

The Bermudas are nearly due east of Charleston, 6. C., and 675 
nautical miles from Cape Hatteras, which is the nearest land. From 

* The following lines, from a beautiful poem of Thomas Moore, would indi¬ 
cate a warmer climate than actually exists there, especially at the season when 
he wrote, for he was in Bermuda only from January to the 5th of May 
“ No, ne’er did the wave in its element steep 
An island of lovelier charms; 

It blooms in the giant smbraoe of the deep, 

Like Hebe in Hercules’ arms. 

The blush of your bowers is light to the eye, 

And their melody balm to the ear; 

But the fiery planet of day Is too high, 

And the Snow Spirit never comes litre,” 
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Cape Sable, Nova Scotia, they are distant 675 nautical miles, south; 
and 830 miles north from Porto Rico, so that they offer a nearly 
midway resting place for many flocks of migratory birds that ordi¬ 
narily fly directly from Nova Scotia to the West Indies, These 
migratory birds have doubtless brought the seeds of many plants to 
the islands. 

The visible islands form a somewhat book-shaped group with the 
concavity on the northern side, facing the great lagoon, and with the 
main axis running nearly northeast and southwest. The form of the 
dry land may be more accurately compared to a partially closed 



Figure 1.—A Bermuda Residence in winter; at Hamilton. 

hand, seen in profile, and with the thumb and nearly approximated 
finger-tips guarding the entrance to Great Sound and Hamilton 
Harbor, the latter lying in the axil of the thumb; and the Navy 
Yard at Ireland Island,* on the tip of the index finger, while the 
wrist is represented by the eastern part of the group. (See map, 
fig. 28.) 

The dry land of the inland* amounts to only about 19& square 
miles, or about 12,378 acres. But the extensive submerged reefs 
and the enclosed lagoons and shoals cover an elliptical area of 
about 230 square miles, all ef which was onoe dry land. Most 

*lnflaad Island oan best be reached by a small ferry boat that ran* aorose 
from Hamilton. 

Tatra. Ooh*. /Load, , Vot. XI. 


27 


April, 1909. 
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of the larger islands are connected by bridge# and the great cause* 
way, so that one can drive the entire length of the group, which is 
about 22 miles, following the road* 

There is only one ship-channel by which voxels of any considera¬ 
ble size can pass through the reefs and ontoi the anchorages of the 
north side, or the harbor of Hamilton. The harbor of St. George’s 
ami Castle Harboi are entered from the south side, but the channels 
are not deep enough for very large vessels, although the principal 
one was blasted out, over the bar, to the depth of 10 feet, about 15 
years ago, and efforts have recently been made to deepen it to 22 or 
24 feet. 

The main ship-channel through the reefs to the Navy Yard and to 
Hamilton Harbor is deep enough for the largest naval vessels, but it 
is naiTow and crooked, and although well buoyed, local pilots are 
required by the passenger steamers, and the passage is not made at 
night. 

There are two good lighthouses. The largest is the Gibb’s Hill 
Light, near the western end of the main island. It is an iron tower* 
about 11 1 feet high, situated on top of a hill 245 feet high, so that 
the total height is 302 feet. (See figure 2.) The powerful light can 



Figure 2.- Gibb’s Hill Lighthouse, as seen from the sea, bearing N.E, by North. 


be seen at a distance of about 25 miles, from an elevation of 10 feet, 
or 30 miles from an elevation of 40 feet (Plate lxv, fig. 2.) This 
was required on account of the extremely dangerous outer reefs, that 
often lie from 8 to 10 miles from the land, to the north and west. 
The other lighthouse is on St. David’s Island, at the eastern end of 
the group, and near the main ship-channel. 

It is well known that these islands, which were discovered about 
1510, by Juan de Bermudez, were greatly dreaded by the early 
navigators, and were regarded by some of them as the abode of 
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demons, on account of the hidden reefs, which made it very danger* 
ous to approach them, even at a great distance. The early writers 
oalled them “ Devills Hands;” u Hands of DevilN,” and other 
similar names.* 

Sir Walter Raleigh, in 1505, referred to the Bermudas in this 
way: u The rest of the Indies for calmes and diseases very trouble* 
some, and the Bermudas a hellish sea for thunder and lightning and 
stormes.” 

This idea pre\ailed up to about 1000, when two successive ship¬ 
wrecks and the escape of the survivors led to more accurate descrip¬ 
tions of the islands and reefs, and almoBt immediately to their settle¬ 
ment by the English. But it was many years after they were settled 
before a survey of the main ship-channel was made with sufficient 
accuracy to allow large vessels to enter with safety. Governor 
Murray, in 1798, made the tirst reliable survey and located the ship- 
channel, and the anchorage inside, which still bears bis name. 

For about two hundred years, or up to 1815, St. George’s was the 
capital, and its harbor was the principal one in use. There are 
several other smaller and shallower passages or “cuts” through the 
outer reefs, some of which are sometimes used by the smaller local 
vessels, but they are mostly crooked, and dangerous, except in pleas¬ 
ant weather. (See Part II, oh. 14, and map, fig. 20.) Elies Bay, at 
the western side of Somerset Island, was used as a harbor, to a 
considerable extent, in former times, the entrance being through 
Rogout Channel at the southwestern end of the Main Island. 

The water is usually so transparent that the reefs can easily be 
seen at a distance, even when covered by a considerable depth of 
water, for they appear like dark masses, against the white shell-sand 
bottom of the surrouuding deeper water. Their dark color is due 
to the luxuriant growth of brown sea-weeds (mostly Sargumttn), 
corals, etc., with Which their tops are always covered. Thus the 
navigation of the inner waters is rendered comparatively easy and 
safe for small vessels, even where reefs abound. But there are large 

♦Silvanua Jourdan, one of the party shipwrecked here with Sir George 
Somers, in 1609, alluded to this superstition as follows 

“ And hereby also, I hope to deliver the world from a foule and generall 
errour: it being counted of most, that they can be no habitation for Men, but 
rather given over to Devils and wicked Spirits; whereas indeed wee find them now 
by experience, to bee as habitable and commodious as most Countries of the same 
climate and situation: insomuch as if the entrance into them were as easie as 
the place it selfe Is contenting, it had long ere this beene inhabited as well as 
other Hands,” 
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areas of the lagoons that are entirely free of reefs. (See map, fig. 26 .) 
These clear, sheltered waters are ideal places for yachting. With a 
small launch and a native pilot one could spend many delightful 
days cruising among the innumerable small and pioturesque islands, 
and studying the structure and varied life of the ourious reefs and 
“boilers”; but nearly all of our work was done with row-boats. 

The outer reefs, five to eight miles off the northern and western 
shores, present an almost unbroken barrier to the great seas. They 
are laid bare in many places at low tide, and other larger areas are 
then only covered by two or three feet of water, so that the seas 
break heavily upon them. 

After entering the great lagoon, through the main ship-channel, 
the steamers have to go nearly the whole length of the islands, along 
the north shore, not far from the land, and then make abrupt turns 
beyond Spanish Point and through narrow and crooked passages 
between the numerous small islands, to enter Hamilton Harbor, 
which is thus admirably protected by nature. 

Bermuda is an important British naval and military station, and 
many of the hills and small islands are surmounted by forts, new or 
old. Some of the early ones were built before 1622 . These are now 
useless and in ruins, but some of the ruins arc very picturesque and 
curious. 

On Ireland Island, nearly opposite Hamilton Harbor, is the navy 
yard, with the famous great floating dry-dock,* the marine hospital, 
and other public buildings. More or less of the English naval 
vessels can always be seen anchored near there, as well as war vessels 
of other countries. 

The appearance of the landscape, along the eastern and northern 
parts of the islands, as one sees it from the steamer, is far from 
promising, and is, indeed, apt to be rather disappointing to stran¬ 
gers. For much of the land lying near the north shore was long 
ago entirely stripped of its originally dense forests of cedar and 
palmetto, and has become so dry and barren, by the washing away 
of most of the soil, that nothing will grow there, except scattered 

• A much larger new floating dry-dock has keen recently built in V-n gUnd to 
take the place of the old one. It wa» launched on the Tyne, Feb. 8,1968. The 
new one is 845 fdrt long; 58& feet high; 100 feet wide inside, or 136feet 
over all, and it oan lift a vessel weighing 15,500 tons, or if necessary, 17,500 tons; 
walls 18 fast thick. It has about twice the oapaclty of the old one, Which was 
built in 1668. The latter Is 881 feet long and 84 feet wide inside, with a lifting 
power of 8,000 tone. 
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and stunted cedars, with a few hardy shrubs and wiry grasses. 
Ledges of gray limestone project through the thin soil, and most of 
this region looks desolate and barren, as seen from the steamer. 
Indeed, the northern hillsides of St. George’s and the eastern end of 
the Main Island look as bleak and sterile as the poorest and most 
barren of the rocky sheep-pastures of New England. The dwarfed 
Bermuda cedars look much like the red cedars of southern New 
England in barren situations. 

But the early writers all agree that St. George’s was at first heavily 
wooded with cedars and palmettocs, like nearly all the other islands 
having soil, including even the the small islets of much less elevation, 
many of which are still thickly covered with cedars. Probably the 
lack of cedars to stop the salt spray was the most important factor 
in causing this barrenness. For that purpose the cedar is well 
adapted, because its dense foliage is not very sensitive to the poison¬ 
ous action of the salt spray aud therefore it makes good windbreaks 
there. In this respect it is much like our red cedar and pitch-pine, 
which are often found on small islands and very near the shores. 
Indeed, many of the smaller Bermuda islets, of which there are 
more than a hundred, when covered with cedars closely resemble the 
small wooded islands along the shores of Long Island Sound, as seen 
in passing. Some of the early settlers mentioned that ships could 
lie in Oastle Harbor moored to the cedar trees on the islands. 

Governor Roger Wood, in a letter written in 1633, speaks of send¬ 
ing cedar planks as presents to his friends in England, and mentions 
that some were 30 and 32 inches wide and 12 to 13 feet long. They 
were sawed out by hand. No cedar trees now existing there could 
furnish planks approaching such sizes. 

At that period the cedar wood was highly valued in England for 
choice furniture, on account of its fragrance, hardness, and rich 
colors, for mahogany was not yet in use. 

Legal restrictions were very early imposed (before 1022) against 
the reckless cutting of the cedars and palmettoes, on the ground that 
even at that time the land was becoming unproductive, for lack of 
the shelter given by the trees against the high winds. The poisonous 
quality of the salt spray aud sea-foam that is often driven by the 
winds far inland over the hillsides, has great effect in keeping more 
luxuriant vegetation in check, for it kills the foliage of most plants 
oh which it lodges, unless at once washed off by rain. 

As the steamer proceeds northwestward towards Hamilton, the 
hillsides and lowlands become more and more covered with small 
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forests of dark cedar, with scattered palmettoes intermixed, and with 
tracts of cultivated land. Many white stone residences can be seen, 
often partially hidden by the dark cedars, but made conspicuous npt 
only by the natural whiteness of the native limestone, of which they 
are nearly always built, but also by fiequent coatings of whitewash. 
The roofs are also generally covered with large, thin, overlapping 
slabs of limestone, coated with cement, so as to shed the rain-water, 
which is the sole reliance for domestic purposes. All the bouses have 
large water-cisterns. 

Springs, and streams of fresh watei, do not exist there, nor real 
wells, though in some low places shallow pools or pits are often exca¬ 
vated in which rain water collects, suitable for cattle, and sometimes 
for domestic uses, though it generally rests on an understiaturo of 



Figwu 8 —Roadside at Fairy Land* near Hamilton, in March, 1901 ? young 
Cocoanut Palme and Hibiscus Hedge. 


seawater, a foot or two below, and can be used only when the tide 
is but partly out, and even then it is slightly brackish in most cases. 
The water in such “wells” rises and falls with the tide, and if the 
wells be dug at all below the sea-level, salt water is always reached. 

Hamilton, the capital, is a small but interesting town, situated on 
a high slope facing the harbor. It contains some fine residences and 
publio buildings, and many beautiful gardens filled with tropical 
trees, shrubs, and flowers, in great variety. The publio garden is 
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very attractive and there are many fine shade trees, Two large 
modern hotels and several smaller ones, with various hoarding houses, 
accommodate the numerous visitors who remain in Hamilton. There 
is here a street, Cedar Avenue, with a fine row of the native cedars 
on each side. The grounds at Alt. Langton, the residence of the 
governor, are very beautiful and contain many rare trees and flowers* 
In the immediate vicinity of Hamilton there are many interesting 
places to visit, including numerous fine private residences and beau¬ 
tiful gardens and parks. Prospect Hill, the headquarters of the 
military organization of the islands, is not far away to the eastward. 
Spanish Point, Clarence Cove, and Fairy Lands are noted places, a 
short distance northward. 



Figure 4.—‘The native Palmetto. 

The native Palmetto is still common, both wild and in cultivation, 
but is not nearly so abundant as it was originally, nor so large. This 
tree is peculiar to the Bermudas, though it is very similar to our 
eoutbem Palmetto in appearance, but it bears sweet, edible berries in 
large dusters. (See Part III, cb. 86, and figures 39, 40.) In favor¬ 
able planes, in rich, moist soil it grows forty to fifty feet high, but it 
Is mare frequently only from ten to fifteen feet. (Figure 4.) It 
teems to grow rather slowly. 
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The early settlers depended very largely upon this tree for food, 
drink, and shelter. Its leaves were used for thatching most of the 
houses for at least 00 years; its berries were eaten as fruit; its soft 
growing top was boiled for a vegetable, like cabbage; and its juice 
and pulp were used to make a fermented intoxicating drink called 
" bibey ” or bibie. 

Several foreign palms, including the Date Palm, Cocoanut Palm, 
and the Royal Palm, are cultivated for ornament, but seldom ripen 
their fruit. Five tall, straight Royal Palms, standing in a row by 
the roadside, near Hamilton, and close to the harbor, west of the 
town, are famous for their graceful forms. (Figure 5, and plate lxvi. 



Figure 5.—The Royal Palm* near Hamilton. 

fig. 2.) The Pride-of-India is one of the most common shade trees* 
It puts out a profusion of dusters of pink flowers, like small pea- 
blossoms, in early spring, before the leaves appear, (Fig, 17.) 

Both eastward and westward from Hamilton there are three main 
highways, running lengthwise of the Main Island, which is about 14 
miles long, hut less than 2 miles wide, in most places. One road i* 
near the middle line of the island; another, which runs along near 
the northern shore, is called the north road; one, whioh runs near 
the south side, is called the south road. These highways generally 
have very excellent road-beds, with easy grades and a hard, dry au£ 
&ce, composed of the native crushed, soft limestone, which is well 
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adapted to the making of roads. It is so porous that the heaviest 
rains very quickly soak into it, and it is seldom dusty. But at the 
time of my last visit, April, 1901, these roads were considerably out 
of repair, especially the south road, owing to some very severe storms 
during the preceding winter. 

A drive along either of the three principal roads, on the Main 
Island, eastward or westward, will at once relieve the visitor of ail 
his impressions of barrenness, derived froth the appearance as seen 
from the steamer, for cultivated land and luxuriant vegetation are 
seen on all sides. Great numbers and many varieties of foreign 
tropical trees, shrubs, and flowering plants are abundant along the 
roadsides and in the gardens. Wherever there is sufficient soil, and 
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Figure 6.—Banana Patch; a Pawpaw with fruit is near the right side. 


especially in the valleys or 14 sinks,’ 1 it is highly cultivated. The 
principal crops are Bermuda onions, early potatoes, and Bermuda 
lilies, but patches of sweet jmtatoe*, bananas, and various garden 
vegetables are common. Many unusual fruit trees may also be seen, 
such as the Orange, Avocado Pear, and most curious of all, the Paw¬ 
paw, with its columnar trunk, surmounted by a terminal cluster of 
large leaves, and sometimes with a cluster of large fruits just below 
them. It is remarkable for containing a vegetable digestive ferment 
called papain, capable of digesting meat, etc, (Fig. 0.) 
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The white Japan or Easter Lily was very extensively cultivated 
here, a few years ago, for the sake of the bulbs, which were shipped 
to New York for forcing. It was then not uncommon to see beauti¬ 
ful fields of five to ten acres of fine plants, which were in full bloom 
in April and May. Sometimes over 100 flowers were formerly pro¬ 
duced on one stem. But within a few years the bulbs have been 
attacked by a fungous disease, which turns the leaves yellow, and 
dwarfs and Rpoils the plants, so that the cultivation of this lily for 
commercial purposes has now been largely abandoned, though some 
pretty good fiolds were still to be seen west of Hamilton in 1001. 
It is to Ik' hoped that some effectual remedy for this disease may 
yet be found. 

Roses of many varieties, and various other flowers, arc abundant, 
and bloom nearly all winter. In many places throughout the 
islands, tall hedges of Oleanders, both red and white, border the 
roads on both sides for long distances, and when in flower, in the 
spring and early summer, they are very beautiful and fragrant. 

There is an excellent road for driving, or cycling, running through 
the central part of the Main Island and Somerset Island, and from 
this a short cross road leads to the famous Gibb’s Hill Lighthouse, 
from which a very extensive bird’s-eye view of the whole group of 
islands can be obtained. (Plate lxvi, fig. 1.) 

That portion of the Main Island that lies west of Hamilton con¬ 
tains, apparently, the most fertile and productive lands on the islands, 
and owing to the considerable breadth of land in most places and 
its sheltered position, by which it is partly protected from the cold 
winds, the climate seems to be warmer here than on the eastern and 
more exposed parts of the islands. This may also be due largely to 
the greater number of cedars and other trees left growing os wind* 
breaks Owing to these several causes the vegetation in this region 
i® particularly luxuriant and pleasing, especially in Paget and War¬ 
wick parishes.* Somerset Island is also fertile and well cultivated. 
The best lily fields were seen here in 1001. 

# There are many pUrwj m these western parts of the islands to which some 
of Thomas Moore s graceful poetical descriptions would now apply, even better 
than to St. Qeorge’a, where they were written 

u OovXd you but view the scenery fair, 

That now beneath my window lies, 

You’d think, that nature lavished there 
Her purest wave, her softest skies, 

To make a heaven for love to sigh in. 

For bards to live and saints to die in.” 
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In several places there aie thick clusters of tall, graceful bamboos, 
which sometimes overarch the roads. One of the finest of those 
groups is situated close by the house occupied by the Empress 
Eugenie, while she was living here several years ago. This is on a 
cross road a short distance west of Hamilton. (See plate lxvii) 

Near Elbow Bay, on the south shore, there are extensive modern 
sand-dunes, only very lecently stopped in their destructive advance 
over the fertile soil, which they had kept up for more than a century. 
These are of special interest to many persons, but they are still very 
barren, and are only occupied by sage*bush and other sand-loving 
plants. In their progress they buried groves of cedars and one dwell¬ 
ing house. (See under (teology.) 

Hungry Bay, also on the south shore, with its dense mangrove 
swamp, is a weird and solitary place, but very interesting to the 
naturalist. 



Figure 7.—Cathedral Rocks on Somerset Island. This appears to be the ruins 
of an ancient cavern, partly broken down and dissected by the sea; the 
roof has partly fallen down. The columns are hardened by infiltratiou of 
calotte and roughly pitted. 

Elies Harbor, or Bay, on the west side of Somerset Island, is a 
beautiful body of clear, brightly tinted water, with a white sand 
bottom. Formerly it was a port of some importance. 

On the point of land separating Elies Bay from u The Scaur,” 
which is a smaller and shallower bay to the south, are situated the 
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remarkable “Cathedral Bocks” or “Old Church Rocks,” which have 
been carved and worn by the sea into the forms of curious columns 
and arches, resembling some ancient ruined temple. But the 
columns are not so high as they seem to be in the photographs. 
(See fig. 7, and plates Ixxxviii, lxxxix, and Geology.) 

Owing to abundant moisture in the atmosphere, and frequent 
clouds, the sunsets are often exceedingly brilliant, and the sunset 
colors of the sky, reflected from the bright waves, add greatly to 
the brilliancy ot the color effects. 
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Figure 8 —The Bermuda Cardinal Bird, from Ufa. 


Another curious phenomenon may often be seen in ftpring and 
summer, when the white Tropicdrirds can be almost constantly seen 
in many parts of the islands, flying over the water and uttering 
their loud cries. Their two long central tail feathers stream grace* 
fully out behind them as they fly. On bright days the white under 
surfaces of their wings and bodies appear to have a dear, f>ate green 
cotor, due to the light reflected upward from the white sand of the 
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bottom through the green sea-water. These birds nest in holes in 
the cliffs and are protected by law. They migrate to the south for 
the winter, and return iu March. (See plate Ixxii.) 

Many small birds, which are numerous and tame, may be seen 
along the roadsides. Although there are only about twelve species 
of birds native to the islands, or which breed there, the numbers of 
individuals of several of them are large. The best singers of the 
native resident species are the Cardinal Bird (tig. 8), the Bluebird 
and the White-eyed Vireo (Part VI) ; but the Mocking Bird, 
English Goldfinch, American Goldfinch, the Wheatear, and other 
foreign birds have recently been introduced and are now naturalised 
there. (See Part III, oh. 34.) 

The Catbird is resident and abundant. It is as tame and auda¬ 
cious as with us (see Part VI). The English sparrow was introduced 
some years ago and is very abundant. The Bluebird is a larger and 
brighter variety than our northern one. (Fig. 9.) The same is true 



Figure 9.—The Bemuds Bluebird, from life. 


of the Cardinal Bird, of which the male is redder than the common 
American variety, and has a brighter red crest. (See Part VI.) 
The song of the Cardinal Bird is varied and agreeable, and it is said 
to change according to the season. The little Ground Dove is very 
tame and ta often seen along the roadsides, or feeding in the roads. 
(Fig, 10.) The American Quail or Bobwhite is also now common, 
bat the present race was introduced in recent times, about 1859, it 
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is said, by Mr. R. Darrell, the original ones having been extermi¬ 
nated about 1840. Possibly the original ones had been introduced at 
an earlier period, by the settlers. In the spring and fall a large 
number of other American birds come to the islands to rest for a 



Fifjure 10 —The (4 round Dove, from life. 

short time during their migrations, and some may remain through 
the winter. Some of these come regularly, every season ; others 
only occasionally* or accidentally. Among them are various ducks 
and shore birds, bnt they are not usually numerous. 

Going eastward from Hamilton, iu pleasant weather, the north 
road is most delightful, for it affords numerous fine views of the 
adjacent waters, which here are clear and sparkling, and have most 
surprising tints of sapphire-blue and bright turquoise-blue, chang¬ 
ing in the distance to deep indigo-blue or ultramarine, while in 
shallow water, nearer the shore, the color is commonly emerald-green 
or beryl-green, constantly varying in tints according to the nature of 
the bottom, the state of the sky, and the agitation of the surface 

On occasions when a strong northerly or easterly wind is blowing, 
the north road, eastward of Hamilton, is to be avoided, because it is 
much, exposed to the wind, and in many places the salt spray is 
apt to be blown across it at sucb times. The two other roads are 
much more sheltered from the wind, and have speoial attractions 
of their own. The hard, smooth road-beds, composed of the crushed 
porons limestone, are all well adapted to the eyolists, and many of 
these are constantly met on the roads, and especially on the north 
road. 
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A short distance north of Hamilton, on the shore, near the north 
road, there is a plaqe still called the “Ducking-stool.” It is said to 
have been the site of that ancient and peculiar instrument for the 
punishment of gossiping or scolding women, who led “ scandalous 
lives.” It was also used in England and America, at that time.* 

Owing to the softness of the limestone, many deep cuts have been 
made through this stone, which forms all the hills. The rock is 
divided vertically into blocks by deep, narrow channels, cut by means 
of heavy steel chisels, about two inches wide, mounted on long 
handles. These great blocks are then dislodged, and if sound enough 
are cut up into regular rectangular blocks, suitable for the walls of 
houses or other masonry, by means of ordinary cross-cut wood saws. 
It is said to saw about as readily as soft wood, when first quarried, 
hut it rapidly hardens at the surface when exposed to the we&tber 
for a few months. (Fig. 11.) 

As a result of this mode of quarrying out a road-cutting, the sides 
of the cuts are always steep, often nearly perpendicular, and they 
afford excellent sections for the geologist. Everywhere they show 
the irregular, abruptly shifting stratification, often with the layers 
inclined at high angles, characteristic of a ind-drifted or sand-dune 
formations. This plainly proves that all these hills are only consol¬ 
idated sand-dunes, made of shell-sand blown from the ancient sea- 
beaches. Several of the deepest cuts aie near Hamilton, which is a 
hilly region. (Fig. 12.) 

Various vines and herbaceous plants have taken root in the crevices 
of the older cuttings and help to eonceal their angular arid artificial 

* It seems, from the following record, that a “ stool ” was not found neccssaiy 
for administering the punishment in the early years of the settlement. 

“ At the Assises, 18th June, 1667.” “Susan* Bayley, wife of John Bayley of 
JDeven: Tribe, presented for that shoe the aaid Susan* is a person of scandalous 
life, and found by her conversation to promote dissention in the neighbourhood. 
Whereuppon the suid Busan* was found guilty by a Jury of 12 sworne men, 
Uppon the 27th day of June >67. And was censured by the unanimous Vote of 
the Court, to be forthwith duoked with three ducks. Which said Censure was 
accordingly performed from aboard a vessells yards arme lying at the Bridge, 
the sayd day,” Five ducks were often given to women. 

Bow many duoking stools were subsequently erected does not appear, but 
there is recorded an order of the Council of Sandy* Tribe for the erection of a 
“duckingetoole” March 25,1672. It wae also ordered that Miles Bivers should 
either pay for that ducking stool, or else his wife Mary should be ducked “ when 
the stoole is erected.” The Sheriff had complained “that she did abuse him 
With her tongue in ye execution of his office.” The records do not show which 
bom of the dilemma waa chosen, 
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appearance. Among these, the native Maiden-liait Fern, peculiar to 
the Bermudas, is the most delicate and graceful.. (Fig. 83.) 

Several species of Cactus or “prickly pear” ( Opuntin) grow 
commonly on the walls and rocks by the roadsides. They bear large 
yellow flowers, m their season, and dark red edible fruits. 

The singular Life Plant (Bryophyllntn) covers the barren plaoea, 
rocks, and walls along the roads with its largo fleshy leaves, and in 
the spring it sends up tall spikes of pink bell-shaped flowers. This 
is the same plant that is cultivated with us as a house-plant, partly 



Figure 11 —Quarrying Limestone with chisels and saw* 

on account of its singular power of putting forth several complete 
young plants from the edges of a cut leaf, when laid on the surface 
of the earth. It is very much at home in Bermuda and spread* 
rapidly. It serves well to cover unsightly or barren places, for it 
appears to be able to grow on almost bare rooks. (Plate Ixxiv, fig. 3.) 

The underbrush along the roads is composed largely of the 
naturalised shrubby Lantanas, which bear a profusion of bright 
orange or red flowers. It is here called “ Sage Bush,” and in some 
places it has become a troublesome weed, as in many tropical coun¬ 
tries, but it is very useful in binding the drifting sands. , 
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Along the north road, in many places where it approaches closely 
to the shore and is exposed to violent winds and salt spray, tall 
hedges of Tamarisk, called “Spruce” by the Bermudians, have been 
planted. This shrub grows here to large size. Many of the older 
ones, having been many times broken and bent by the storms, have 
acquired a weather-beaten aud picturesque appearance. Its delicate, 
heath-like foliage stands the poisonous action of salt-wAter spray 
very well. In May and June it puts out large clusters of small, 
pink, bell-shaped flowers, much like those of a heath. It is a native 
of southern Europe. 



Figure 12.—Hoad Cutting near Hamilton. 

In other places can be seen hedges of Century-plants, or Agave, 
of several kinds. Some of these flower freely here in early spring, 
sending up tall brandling stalks, sometimes 10 to 15 feet high, 
covered with a profusion of yellow flowers. In many places there are 
hedges of the scarlet-flowered Hibiscus^ which is very showy when in 
flower. Hedges of the Pomegranate; Spanish Bayonets ( Yucca ); 
Cyeads; Pepper-bushea; Snuff-bushes; Galba, with its glossy leaves, 
and other unusual hedge-plants form hedges in certain places. 
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Traveling eastward by the north road, one passes through Flatts 
Village, where the road crosses the inlet to Harrington Sound. This 
sound is a considerable body of sea-water, completely land-looked, 
except for this small channel, but the sound itself can best be seen 
from the middle and south roads. 

From the bridge across the shallow but rapid tidal stream, one 
can see, beneath the clear water, a great variety of living sea-weeds, 
sponges, and other organisms, of various bright colors. Among these 
the most conspicuous are large masses of a bright red, orange, or 
acarlet sponge, which grows in many different shapes, and varies 
much in color. 

Several fine residences and beautiful grounds are situated in the 
village and near it. Many visitors, including several scientific 
parties, have made it their headquarters.* There are here, and near¬ 
by, several good boarding bouses, but no large hotel. 

In the interesting grounds at “ Wistowe,” the residence of the late 
Hon. C. M. Allen, formerly United States Consul, there is a stone 
basin for fishes. It is fed by a tidal current of water flowing 
through a trench out from the inlet to Harrington Soqnd. A fine 
collection of bright-colored fishes can usually be seen here. Among 
those noticed in 1901 were some large green and yellow Angel¬ 
fishes ; the brilliant Doncella; a large Blue Parrot-fish; the Blue 
Oldwife or “ Turbot,” and others of interest. 

By the roadside, at this village, there is a very large Maho gany 
tree, which is the only large one on the islands. Not far awav there 
is also a very large India-rubber tree, and in several of the grounds 
are numerous good specimens of Palms and the native Palmetto, 
with the Pawpaw and many other interesting trees and shrubs. 

The mouth of the inlet here was at one time, many years ago, a 
harbor of some importance, with docks and warehouses, but it is now 
so silted up that it is only deep enough for boats. Indeed, it has 
always been liable to become obstructed by sand bars, on account of 
its strong tidal currents and the bottom of shifting sands. 

* Flatts Village is advantageously situated in many respects for this purpose 
aa well ae for the pleasure seekers. Among other naturalists, Prof. Wm. North 
Bice and the late Mr. Q. Brown Goode, Who subsequently was at tha head of 
the V. S. National Museum, and also for a short time was V. 8. Commissioner 
of Fish and Fisheries, made extensive collections here In 1876-7. Mr Goods 
published several papers on the Fishes of Bermuda. Professor HeUprln of 
Philadelphia, with one of his parties, also ohoss this place in 1880. * 

The best localities for obtaining the very singular flih-Uke creature called the 
L a t icel e t or Amphioxue are on the shallow sand-ban of this inlet. 



A. JE VerriU—The Bermuda 1$lands. 


435 


As far back as 1629, there is a record of one Thomas Emmet having 
been paid 50 lbs. of tobacco for digging out the mouth of the chan- 
nel. At that time, and long after, tobacco was the regular currency 
of the colonists. 

Not far beyond Flatts Village the road passes Shelly Bay, named 
for Mr. Henry Shelly, one of the party shipwrecked on the islands 
with Sir George Homers, in 1009, by whom it was discovered. It 
abounded with fish at that time. It has a broad crescent-shaped 
beach of white sand, but the hay itself is very shallow and full of 
rocky reefs. In bright weather its waters are beautifully tinted 
with emerald green. It has considerable scientific interest, because 
long after its discovery it became obstructed with saud-dunes which 
were eventually covered with vegetation. But about 1807, these 
sand-dunes were rapidly swept away again by the wind and sea, thus 
quite changing its form and si m (see Physiography and plate lxviii). 

Going farther eastward, the north road passes through Bailey’s 
Bay -Village, which has been a favorite place for several scientific 
parties and many other visitors.* 

At this place there is a very large and handsome Tamarind tree, 
about six feet in diameter, by the residence of Doctor T. A. Outer- 
bridge. In the yard of Mr. J. D. Seon, there is a Cycad of unusu¬ 
ally large size, said to be over 60 years old. This village has two 
small bathing beaches of white shell-sand. Such beaches are but 
few on the north side of the islands. 

In the shore cliffs, a little east of Bailey’s Bay, there are two grot¬ 
toes of considerable size, side by side, which can only be entered at 
low tide, and by the aid of a boat. 

Several roads diverge from Bailey’s Bay, and connect around 
Harrington Hound with all the roads to Hamilton. Another goes 
east to the long causeway and St. George’s. 

Traveling eastward from Hamilton, the middle and south roads 
unite at the western end of Harrington Sound into a road that skirts 
its entire southern and eastern shores. This road has many attractive 
features, but is somewhat hilly. It affords many beautiful views of 
Harrington Sound, with its islets and headlands. This sound is a 
fine expanse of pure transparent water, and is as completely land¬ 
locked and surrounded by bills as a lake. It has but very little 

*lfy party of 18W had its headquarters here at 44 Seaward,” the home of Mr. 

* J. D. Seon. We found the situation, owing to ite central position, a very favor¬ 
able one for visiting the islands and reefs of Bailey’s Bay, Castle Harbor, and 
Harrington Sound. 
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tide, usually o to 8 inches, and contains several small islets, some of 
which are inhabited ; others are wooded and unoccupied. Trunk 
Island has a stone residence and pleasant grounds with palmettoes 
and other shade trees upon it. Its clear waters abound in marine 



Figure 18.—Harrington Sound and small Islets. " 


life and its cavernons cliffs and shell-sand beaches afford some excel¬ 
lent places for zoological collecting, especially since collecting can 
be done here with a boat when it is too windy to do anything of the 
kind on the other shores. (Plate lxxL) 

Near the western end of this sound, and close by the roadside, is 
“ Devils Hole/’ which is a natural fish-pond connected by subterra¬ 
nean crevices with the sea. It was formed by the falling in of the 
roof of a cavern. It has been enclosed by a wall and stocked with 
hundreds of fishes, mostly large “Hamlets” or Hamlet Groupers. 
With these are some Green Angel-fishes, Old wives or “ Turbots ” ; 
and a few other kinds. When we visited the place, it also contained 
several green Sea-turtles. 

It is a sort of gigantic natural aquarium, and is well yrorth a visit. 
The fishes are fed so often by visitors that even the large Groupers, 
some of them a yard long, will take bread and other food from one’s 
hands, but caution is necessary lest they take the fingers also. 
When food is thrown into the water there is a wonderful scene of 
wild commotion, and a great display of wide-open red mouths. 

On the south side of the island, not far from here, there is an exten¬ 
sive beach of white shell-sand, on which the breakers, in southerly 
winds, beat with great force. The loose sand from the beach, which 
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has been drifted from the shore by high winds, has formed hills or 
dunes of white sand that extend a considerable distance from the 
shore, at Tucker’s Town, burying the once fertile soil This has been 
going on here for about a hundred and twenty-five years. The loose 
sand of the dunes has not yet been stayed in its destructive progress 
by the binding roots of various shrubs and grasses that will grow in 
such soil, though the area of loose sand has already been much 
diminished by them. (Plates Ixxv, Ixxvi, and see Physiography, 
eh. 10.) 

These are now the only important active, or moving, sand-dunes 
on the islands, though there were other even more extensive ones a 
few years ago, especially near Elbow Bay, all of which have now 
been stayed by the vegetation. At the latter place they formerly 
buried, in their irresistible progress, a dwelling, all except the chim¬ 
ney, and also groves of cedars. 



Figure 14 — Lion Book and Harrington Sound. 

At a rocky promontory, interrupting the beach, there is a very 
interesting rock-sculpture, consisting of two large, well formed 
arches, side by side, and separated by a massive central pillar of 
limestone. (Plate ixxxvii.) 

The south road also passes close by “ Lion Kook," a curious rock- 
sculpture, carved by the waves, and so named from its form. 
(Figure 14.) 
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Shark’s Hole, nearby, is a large natural archway or tunnel, leading 
far under the cliff, with water in it deep enough for a large boat to 
enter for a considerable distanoe. Corals, sponges, and seaweeds may 
be seen growing on the bottom in the clear water, and schools of 
large Kea Lawyers 01 Gray Snappers and other tishes are often to be 
seen swimming among the broken rocks in plain view, but these 
lawyers are too sly and intelligent to be taken with a hook. (Plate 
lxxiii.) 

Near Shark’s Hole the road passes Paynter’s Vale, a very old 
estate, once highly cultivated, but now much neglected. Many 
unusual shrubs and trees grow half wild upon it, including wild 
coffee-trees, citrons, lemons, and many others. In front of the house 
is the first Fiddle-wood tree planted in Bermuda, and it is said to be 
the parent of all the trees of that kind on the islands. It was set 
out about 73 years ago, and is now about 5 feet in diameter. It lost 
some of its larger branchesin the hurricane of September, 1800, but is 
still a large tree. This species spreads rapidly, both by its seeds and 
roots, and is now probably the most abundant deciduous tree on the 
island. Its bright green foliage contrasts finely with the dark green 
of the cedar. (Plate Ixx.) 

Not far away, the road passes near the Peniston Cave (plate xciii), 
which has not yet been opened to the public, and is rather difficult 
to explore. It is, perhaps, the most beautiful oave now known on 
the islands, on account of the great number of stalactites and the 
variety of forms that they have taken, and also because of their 
nearly pure white color. This is due to the fact that in this cave 
torches and bonfires have not been allowed to coat over the sur¬ 
faces with soot, which has been done to a deplorable extent in many 
of the other caves. This should have been prohibited long ago. 
(See Geology.) 

It belongs to Mr. W. S. O. Peniston, the proprietor of the Harring¬ 
ton House,* close by. It is to be hoped that he will soon improve 
the entranoe and make it readily accessible to visitors. 

A short distance farther north the road passes near the famous 
Walsingham place, whioh has some interesting historic associations, 
and it is also an interesting locality for the geologist and naturalist. 

The picturesque old stone house, not now occupied, is situated 

* This boarding turns* was our headquarters In 1901. Ws found this place sn 
excellent one for our purposes. It is very near Harrington Sound on one aids 
and Ceetle Harbor on the other. 
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close to the shore of Walsingham Bay,* (Fig. 15.) It is consider¬ 
ably out of repair and some of the outbuildings are in ruins. It is 
one of the oldest houses on the islands, for it is said to have been 
built about 1070-80, but it has been considerably altered and repaired 
within 50 years. It is pointed out to visitors as the house of the 
poet, Thomas Moore, who really resided at 8fc. George’s for about 
four months, from January to May, 1804. lie had been appointed 



Figure 15.—Wahdngham; Mangrove Trees on the left side 

to an official position there, which did not prove satisfactory to him, 
ao he delegated his duties to a deputy and returned home, after 
visiting the United Stated and Canada. He may have been an 
occasional or a frequent guest at the Walsingham House, for the 


# This Bay was so named in 1604, in honor of Mr. Walsingham, coxswain of 
the “ Sea Venture/* who discovered it. It is related by Strachy that when the 
vssael, which the shipwrecked crew had built, finally set sail for Virginia, she 
got aground on one of the reefs At the entranoe of 8t. George’s Harbor, causing 
great dismay, but Mr. Walsingham scon got her clear of the reef. “ When she* 
struck* upon the Bocks, theCock-swsyne, one Walsingham, basing in the Boate, 
with a quicks spirit (when wee were all amazed, and our hearts failed) did give 
way stoutly, and so by Gods goodnesse hee led it out at three fadome, and three 
iadoxne and a half water. The wind served us easily all that day and the next 
(God be ever praysed for it) to the no little joy of us all, we got clears of the 
Hands.” 
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owner, at that time, was very hospitable, but there is no evidence that 
he ever remained there even over night. The room that is called 
“Tom Moore’s room ” was really the dining room, as I was assured 
by persons who had resided in the bouse before it was altered.* 

On this estate, farther back from the shore, in a grassy glade near 
the oaves, is the famous old Calabash tree under which Moore is said 
to have composed some of his Bermuda poems, and to w'hich he cer¬ 
tainly refers in his notes and diary. 

In his notes to his poems he makes the following allusion to this 
tree:— 

“ How truly politic it is in a poet to connect his verse with well- 
known and interesting localities,—to wed his song to scenes already 
invested with fame, and thus lend it a chance of sharing a charm 
which encircles them,—I have myself, in more than one instance* 
very agreeably experienced. Among the memorials of this descrip¬ 
tion, which, as I learn with pleasure and pride, still keep me remem¬ 
bered in some of those beautiful regions of the West which I visited, 
I shall mention but one slight instance, as showing how potently the 
Genius of the Place may lend to song a life and iraperishablenes* to 
which, in itself, it boasts no claim or pretension. The following 
lines in one of my Bermuda poems : 

‘ ’Twas thus by the side of the Calabash tree, 

With a few who could feel and remember like me ’ 

still live in memory, I am told, on those fairy shores, connecting my 
name with the noble old tree, which, I believe, still adorns it. One 
of the few treasures (of any kind) I possess is a goblet formed of 
one of the fruit-shells of this remarkable tree, which was brought 
from Bermuda a few years Binee by Mr. Dudley Costello, and which 
that gentleman very kindly presented to me. M f 

* An old lady, only recently living in Bermuda, used to say that she could well 
remember that when she was a young girl, living nearby, she used to see Tom 
Moore rowing in his skiff, and coming to Walsingham, and that he was a hand¬ 
some young fellow with curly, golden hair, “just the odor of a sovereign,” 
This agrees well with contemporary descriptions of him. 

fin his published diary the following occurs“ 20th (March, 1884). A 
beautiful present from Mr Costello of a cup formed out of the calabash nut, 
which he brought some years ago for me from Bermuda. The oup very hand¬ 
somely and tastefully mounted, and Bessie all delight with it.” 

The versos referring particularly to the Calabash tree are as follows, In the 
later editions of his poems — 

“ Twas thus in the shade of the Calabash-tree, 

With a few who could feel mid remember like me, 
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Many other interesting trees and shrubs, some of them very rare, 
and not to be found elsewhere on the islands, are found in the Wal- 
singham woods, around the eaves and among the rugged ledges. 
This tract, unlike most parts of the islands, appears never to have 
been entirely cleared of its original natural growth of vegetation, 
and many foreign species were also early introduced here. About 
2ft species of native plants are nearly or quite restricted to this dis¬ 
trict, including several ferns. The only native Yellow-wood tree 
now known on the islands stands in this district, although it was 
common at the time of the first settlements, and yielded a valuable 
timber. (See Part III, Deforesting, eh. 20, c.) 

By the side of the house there is a good sized Date Palm. Coffee 
trees, Olives, Orange trees, and Lemon trees are common, growing 
wild in the woods. Near one of the roads there is a wonderful wild 
tangle of the fragrant white Jasmine, which clambers over the ledges 
and drapes the highest cedars to their very tops. 

On this estate are several large caverns and grottoes, hung with 
huge stalactites. (Plates xc~xcii, see Geology.) One of these, which 
has two entrances, has an earth floor, but the others have the floor 
covered with a considerable depth of clear sea*water in which the 
stalactites are beautifully reflected, when illuminated. One of them, 
near the sea, contains fishes. 

Near the caves there are some natural fish ponds, due to fallen 
oavems, and filled with very clear water, in which at the time of 
our visit there were many beautiful fishes. A much larger and 
deeper pond, near the house and mostly concealed by trees, contained 
several large Sea-turtles, apparently living there in great comfort, 
and with plenty of room for swimming and diving. Those that 
came well into view were Green turtles. 

The long causeway leading from the Main Island to St. George’s is 
of considerable interest. From it can be seen excellent views of 
Oastle Harbor with its small outlying islands,—Castle Island, Coopeis 
Isltyid, Charles Island, etc., in the distance, and the thickly wooded 

The charm that, to sweeten my goblet, I threw 
With a sigh to the past and a blessing on you/ 1 

* * * * # 

“ Last night when we came from the Calabash-tree, 

When my limbs were at rest and my spirit was free, 

The glow of the grape and the dreams of the day 
Bet the magical springs of my fancy in play, 

And oh, such a vision as haunted me then 
I would slumber for ages to witness again/* 
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hills of the Main Island nearer at hand. Castle Harbor is a beauti¬ 
ful body of dear water, four to live miles across, containing numer¬ 
ous coral reefs, which afford very favorable places for studying the 
reefs and collecting specimens of many kinds. Living Brain Corals 
and some other kinds can be seen from the causeway, in shallow 
water. 

But the causeway itself has an interesting history from a scientific 
point of view. It was completed in 1871, at the cost of £28,000. It 
is about a mile and a half long and was originally almost entirely of 
stone masonry, with several archways at different points and a swing- 
bridge of iron, 123 feet long, near the eastern end. 

During the great West Indian hurricane of September 12, 1800, it 
was almost entirely demolished during the night. No one, so far as 
known, saw it go down. It was soon afterwards rebuilt, but much 
of the new work is of timber. A naturalist would reasonably expect 
that the timbers, when below half tide, will be eaten up by the 
Teredos or “ Shipworms ” in a few years, for they are sufficiently 
common at the Bermudas. 

It is said that the great seas aud high tide that destroyed this cause¬ 
way came in from the southwest, through the rather narrow channel 
between the islands that guard Castle Harbor on the south side, and 
passed entirely across this shallow bay before reaching the masonry 
of the causeway. If so, one can hardly imagine the size and violence 
of the seas that dashed against the fully exposed cliffs of the south 
shore during that fearful night. It is certain that considerable 
changes were effected there at that time, and much loose material 
was washed away in many places. 

Great damage was done, at the same time, to the wharves and 
buildings at St. George’s, and to the causeway and other naval works 
at Ireland Island. Many large trees were blown down all over the 
islands, numerous boats were destroyed, and a large part of the build¬ 
ings were more or less damaged, many were unroofed, and some 
blown down. No lives were lost, as there must have been had + not 
the dwellings been built with thick stone walls. 

No such severe storm had occurred here for just sixty years, but 
the great hurricane of Sept. 11 , 1889, was very similar. 

The causeway is interrupted, toward the eastern end, by Long 
Bird Island, which owes its name to the immense number of “ Egg- 
birds” or Terns that bred on it when the Bermudas were first settled. 
These birds and their eggs and those of the Cafaow were among the 
principal sources of food supply for the earliest settlers, and on one 
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occasion, at leant, they saved a large number of the colonists from 
Starvation (1615). But the birds were killed and robbed so reck¬ 
lessly and cruelly that they were soon exterminated and no relics of 
them remain now, except in the name of the island. Capt. John 
Smith, in his General History of Virginia, ed, of 1029, states that 
the egg-birds and cahows were all gone, even at that time. 

The sand flats that border this island on both sides are, at low- 
tide, excellent localities for collecting numerous varieties of marine 
animals that inhabit such sandy places in shallow water. A few 
Mangroves and Blackjack trees grow here along the shore, close to 
the road* (8ee plate lxxk, fig. 1.) 

St. George** is a quaint old town with many very narrow and 
crooked streets and odd-lookiug buildings, many of them very old. 
It is said that the narrowness of the streets (tig. 16) is due to their 
having been laid out before horses and carts were introduced here. 
During the first fifty years of the colony, all the highways were 
required to be only 12 feet wide for the same reason. The old St. 
George Hotel, facing the square, is said to be one of the oldest 
buildings on the islands. Its great beams of hewn cedar, some of 
them about 14 inches square, are still sound, though the building is 
supposed to be over 200 years old. 



Figure 16.—Ancient Narrow Street in St. George’s. 


It looks much more like some old town of southern Europe than 
like anything American* It was the first plaoe settled on the 
islands, in 1612, and was the capital for about 200 years. It is 
partly situated along the water front of a commodious harbor and 
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partly cm the* Mope of a rather steep, rocky hillside that overlooks 
the harbor. From this hill there is a fine view of the surrounding 
islands and waters. On the crest of the hill is situated Fort 8t. 
George, with the barracks and other military buildings. Several 
other forts, some of them of antiquated construction and now of 
little or no use in war, overlook the entrance of the harbor. But 
some modern batteries have also been built near the town, 

St. George’s is rather notorious for the extensive business in block* 
ade-running that centered there during the late civil war in this 
country. In this business it was probably not excelled by any other 
port, unless Nassau. Fortunes were rapidly made and lost at that 
time, and business was very lively. But it does not appear that this 
business resulted in any lasting benefit to the town. Indeed, it is 
said by raAtiy that it was, on the whole, a great detriment, because 
it disturbed or destroyed all normal kinds of business, distorted 
values, and demoralized those connected with it. 

At present its commerce is of small amount, for Hamilton has 
become the principal port. But it is an interesting place to visit. 
It has a very creditable public garden, near which mity be seen the 
tablet erected in 1876, by Governor Lefroy, in memory of Sir George 
Somers, who died at St. George’s, Nov. 9,1610, and whose heart was 
buried there, at his request. 

There are many other places of historical interest in St* George’s. 
But the “Alley of Limes,” immortalized by Thomas Moore, no 
longer exists.* 

The house of “Nea,”f to whom hte “Odes to Nea” were dedi- 

# Hi* reference to it is as follows: 

“ And thou—when, at dawn, thou shalt happen to roam 
Through the lime-oovered alley that leads to thy home, 

Where oft, when the danoe and the revel were done, 

And the stars were beginning to fade in the sun, 

I have led thee along, and have told by the way 
What my heart all the night had been burning to say,— 

Oh 1 think of the past—give a sigh to those times, 

And a blessing for me to that alley of limes.” 

f 1 Nee” was Miss Hesthea Louisa Tucker, who afterwards married Wm. 
Tucker. She died in December, 1817, aged 81, and left several children* Some of 
her descendants still live in Bermuda. Two of her granddaughters were named 
Nee* It is said that she was already betrothed to Mr. Tucker at the time when * 
Moore's verses wsre written. This might also be inferred from some of his 
verses, especially his farewell lines;' 

u Well—peace to tby heart, though another’s it be, 

And health to that cheek, though it bloom not for me 1 ” 
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cated, is still standing, but all in ruins, The nearby house of the 
Admiral, where Moore was entertained, has disappeared, though its 
foundations remain. 



Figure 17 —St. George’#, the Public Square The old St George’# Hotel ih at 
the right; the tree is a 14 Pride of India,” without it# foliage, in March. 
Phot 1901. 

It is not kuown where Moore had his living rooms, but it was cer¬ 
tainly in 8t. George’s,—not at Walsingliam, as many suppose. The 
lines of one of his poems, 1 * in which he refers to the nearby boats 
and barks as seen from his room, would well have applied to many 
places in St. George’s, but not to Walsingham, as also the statement, 
in a letter to his mother, that he could plainly see “ six islands ” from 
his window. lie expressly states that the admiral had invited him 
to sit at his table. 

# The following are the descriptive verses referred to — 

44 Close to my wooded bank below, 

In glassy calm the waters sloep, 

And to the sunbeam proudly show 
The coral rocks they love to steep 
The fainting brew of morning fails, 

The drowsy boat moves slowly past, 

And I can almost touch its sails 
As loose they flap around the mast. 

The noontide sun a splendor pours 
That lights up all its leafy shores, 

While his own heaven, its clouds and beams, 

So piotured In the waters lie, 

That each small bark, in passing, seems 
To float along a burning sky.” 
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The harbor of St. George’* is a beautiful sheet of water, nearly 
landlocked by the several islands that surround it. There are three 
channel* that enter it from the southeast, and one from the north, 
through the swing-bridge of the causeway. But neither channel is 
sufficiently deep to admit very large vessels, though the main chan¬ 
nel was deepened to 10 feet many years ago (about 1846). The 
question of further deepening the entrance of the main channel, at 
the bar, has been discussed for several years, and probably this will 
eventually be done. 

It was the harbor of St. George’s that Thomas Moore referred to 
in some of his finest descriptive verses, as well as in the notes 
appended to his poems. But his poetical descriptions would now 
apply equally well or better to various other localities in the Ber¬ 
mudas. At the time of his residence here (1804), Hamilton had not 
become the capital and was a place of such secondary importance 
that he did not even mention it at all, though the islets covered with 
cedars are much more numerous and beautiful in its harbor. 

In the notes to one of his poems, referring to St. George’s harbor,* 
be gives the following graceful description : 

“ Nothing can be more romantic than the little harbor of St. 
George’s. The number of beautiful islets, the singular clearness of 
the water, and the animated play of the graceful little boats, gliding 
forever between the islands, and seeming to sail from one cedar- 
grove into another, formed altogether as lovely a miniature of 
nature’s beauties as can well be imagined.” 

His description indicates that the small islands near St. George’s 
were, in 1804, more thickly covered with cedars than at present. 

* The following are the verses referred to : 

“ Bright rose the morning, every wave was still, 

When the first perfume of a oedar hill 
Sweetly awaked us, and, with smiling charms, 

The fairy harbor woo’d us to its arms. 

Gently we stole, before the whispering wind. 

Through plantain shades, that round, like awnings twined, 

And kist on either side the wanton sails, 

Breathing our welcome to these vernal vales; 

While, far reflected o’er the wave serene, 

Each wooded island shed so soft a green 
That the enamoured keel, with whispering play, 

Through liquid herbage seemed to steal Us way. 

Never did weary bark mow gladly glide, 

Or rest its anchor in a lovelier tide!” 
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pAget’s Island and Smith’s Island, which form the southeast bound* 
ary of the harbor, were both fortified in the early years of the 
settlement, by Governors Moore, Tucker, aud Butler (1012-1021), 
and Governor Woodhouse, in 1620, built a new fort on Paget’s 
Island, near the present Fort Cunningham. 

Governor Tucker, though a rather energetic man in some direc¬ 
tions, apparently had about as little knowledge of, or respect for, 
the ordinary rules and customs in the construction of forts, as in the 
administration of the civil laws. He was accused of having greatly 
exceeded his authority and of violating the English laws, in some of 
the trials. His officers and juries were evidently so cowed by fear 
for their own safety that they did about anything he wished. 

Many persons, in his time, were sentenced to be hanged for very 
trivial crimes, though some, after being sentenced and taken to the 
gallows, were reprieved by the governor “ in his great mercye,” as 
the records say, but they then remained as “ condemned persons,” 
and in some cases were illegally sentenced to remain as “ slaves to 
the company.” Perhaps he was well aware that some of these per¬ 
sons richly deserved hanging for other crimes. 

Governor Butler (1610) gave the following account of one of 
these trials:— 

“ But the third man (whose name was Paul Deane) escaped not so 
well, for being endicted for the stealeinge of a peeco of cheese, he 
was arraigned and condemned, and therupon craveinge the benefitt 
of his booke (the prize of the stolne goodes being valued at twenty 
pence), it was answered him by the Governours owne month (very 
unwarrantably) that he would alio we noe booke in a plantation ; so 
that therupon being sentenced, he was hanged the next daye ; and 
it was secretly muttered, as if the Governour had owed him some 
secrett spleene, and the rather because at his arringement, when the 
stolen cheese was at the first valued under twelve pence,* he caused 
it (in a fury) to be prized at twenty pence.” 

Some of the people, who afterwards sent a complaint about this to 
the Company, did not object to the hanging, but only complained of 
the illegal character of the trial. The laws of England were con¬ 
sidered strictly applicable to Bermuda at that time. 

Governor Butler, who was more skilled in constructing public 

* It appears to have been a regular practice, in those times, for the owners of 
Stolen articles to undervalue them, in order to avoid the application of capital 
punishment. It would seem that the complainant had a right to do so by usage, 
if not by law. Stealing anything of the value of SO 4 or more was a capital crime 
St that time. 
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works, enlarged and repaired, in 1020, the fort built by Governor 
Tucker on Paget’s Island and called Paget’s Fort He made the 
following criticism of the original structure :— 

“ Some 8 or 10 men are appointed to cutt out a plattforme at 
Pagett’s Fort, the which (as the worck itselfo slieweth to this daye, 
and ever will doe in despight of all amends) proved so unfashion¬ 
able, uncapable, and ill Jayd out, that it is absolutely the most 
unoerviceablc and unsightlest peeoe in that kind of the whole ilands; 
and yet by situation and for use, requireinge as much or more pro¬ 
tection than any other whatsoever.” Elsewhere, he stated that at 
high tides and in storms it was partly under water. 

Across the harbor from St, George’s lies St. David’s Island, only 
accessible by boat. This is a large island, irregular in form, with 
several hills over one hundred feet high, and with a very broken 
coast line, enclosing several bays and coves. It is the principal seat 
of the sea-turtle fishery, which is carried on only in summer, from 
June to September. 

The turtles are taken by the skillful use of very large and strong 
seines, eighty to eighty-five fathoms long and about six to seven 
fathoms wide. About eight boats, with two men in each, engage in 
this fishery. The number caught here is quite variable, say from 
fifty to one hundred and fifty Green Turtles each season, besides a 
few Hawksbills. The average weight is, perhaps, about fifty 
pounds; occasionally one of one hundred and fifty pounds is taken.* 
They are kept temporarily in small ponds built of loose masonry, 
on the shore, at localities where there is a flow of sea-water through 
the beach, during ebb-tide, from the outlets of caverns. These are 
very favorable places for obtaining a constant renewal of the 
enclosed waters by natural means. The turtles are fed weekly until 
marketed, on the marine “ turtle-grass,” (Zostera) and sometimes on 
the weed “ pusley ” or purslane from the land.f 
A large amount of excellent arrowroot was formerly grown on 
this island, but it is less extensively cultivated at present. The 
lighthouse, situated on a hill 188 feet high, affords a wide view of 
the eastern islands. Near the lighthouse there is a cavern, opening 
on the shore cliff. 

A line of several smaller islands forms the southern and south¬ 
eastern boundaries of Castle Harbor. Of these, Cooper’s Island is 

# Sea turtles of large size originally laid their eggs in the Bermuda beaches, 
but ceased to do so very soon after the settlement. (See Part HI, oh, 81.) 

f For theta note# on the present turtle fishery I am indebted to Miss Victoria 
Hayward. 
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the largest. It is one of the islands on which the “Cahow,” a 
remarkable extinct bird, peculiar to the Bermudas, bred in vast 
numbers when the islands were first settled. It burrowed in the 
earth, like the petrels, but its flesh and eggs, unlike those of petrels, 
were prized as food, and the species was exterminated in a few 
years. In Governor Butler’s “Ilistorye” he states that it was 
nearly exterminated in 1015, when there was a great scarcity of 
other food. (See Part III, chap. 29.) This island was also notable, 
in the early history of the islands, as one of the places where a 
Yellow-wood tree was found, bearing a cross and a brass memorial 
tablet, and hence it was supposed to have buried treasures upon it. 
(See Part III, ch. 20, c, under Deforesting.) 

Cooper's Island is now largely cultivated. It is one of the few 
places where the great Land-crab (Oardisoma Guanhttmi) can still 
be found, burrowing its large, deep holes in the sandy soil. A much 
smaller kind ((*ccarcinus lateralis), with similar habits, is also found 
in abundance, as well as on most of the other islands where there is 
loose sandy soil. (See ch M2.) 

The next island of any importance is Nonesuch, which is smaller 
than Cooper’s, It contains about seven acres. The quarantine 
station is situated on this island. 

The Ruins of the Old Forts, 

Farther to the westward are several small, barren, uninhabited 
islands that are chiefly interesting because of the old ruined forts 
upon them. Some of these were built by the earliest settlers, 
between 1612 and 1621, with great labor and pains, to protect the 
entrance* to Castle Harbor. The settlers lived for many years in 
constant dread of an invasion by the Spanish fleets, or privateers, 
and considered these forts of paramount importance. This fear, on 
the part of Governor Moore, was natural and justifiable, because of 
the instructions of tho Company, from the beginning. 

The colony had only been located a few months when in Decem¬ 
ber, 1012, the Company sent out a special ship to warn the governor 
to prepare “ with all expedition,” to defend the islands against the 
Spanish, u whom they understood ere long would visit them.” Later 
they blamed the governor for spending so much labor on the forts. 

The earliest platforms, forts, and redoubts were built of cedar 
timber, hot some Of the platforms built by Governor Bn tier, 1019- 
99, were of stone. And perhaps some of those built in 1626 and 
1627 were also of stone. 

"fruits. Com Acad., Vol. XI. 
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Most of tko ancient forts now distinguishable were built of the 
limestone found close by, which was often of poor quality for build* 
ings. All arc now in ruins, for they were mostly abandoned before 
16K0, and several have never been occupied since 10ft<), though later 
ones have been built on the same sites to take their places, in several 
instances. 

Castle Island is the most interesting of these islands to the visitor, 
for it is the one that was first fortified (1012), audits picturesque 
mins are much more extensive than those of the adjacent island*. 
This is a rather high, small island, of a little more than three acres, 
and with only one small cove where boats can land, situated on the 
south side. The northern side and the ends consist of perpendicular 
or overhanging cliffs of considerable height. 



Figure 18.—Castle Island from Charles Island; a. Bains of King’s Castle; h. 
The Citadel or pevonshire Redoubt; e. Stone Sea-wall or Palisade ? e. Bar- 
raolcs 


The south side has a lower cliff or bluff. Aloug the crest of this 
wa* built a wall of masonry, with a gate at the landing. Thia wall 
is still standiug and in fair condition, except at one point, where a 
small section was thrown down by the high seas and violent winds 
of the September 12, 1899, hurricane. This wall, in its present form, 
like some of the other old works, probably dates only to the period 
of the war of 1812. But in 1686 a large number of men were 
employed here in enlarging the fort and building « pallsado#,’’ which 
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may have been the original wall, on the same site. (Plates lxxix 
and Ixxx.) 

The island itself is a barren-looking place, with thin dry soil 
between the rough limestone ledges, supporting a scanty crop of 
wiry grasses, weeds, and seaside shrubs, with an abundance of large 
prickly j>ears (O/mntfa), but with no trees, except a very few small 
stunted cedars. According to the early writers, it was originally 
well wooded with cedar, like most of the other islands. The smaller 
land crabs burrow there, wherever there is sandy soil. 

The native lizard is abundant among the ruins and in the crevices 
of the ledges, and can often be seen basking in the warm sunshine, 
but it is a very watchful and agile creature, and can seldom be taken 
alive. It has the habit, common to many lizards, of quickly drop¬ 
ping off its tail when in danger. (See Part III, eh. 31.) 

The tropic birds are generally to be seen, in their season, flying 
overhead and screaming threateningly at the intruder into these 
their solitudes. They breed in the holes of the cliffs, and sometimes 
in the drains of the old forts and barracks. (See plate lxxii.) 

The total effect of the place, to an imaginative person, is weird 
and desolate, like the ancient ruins of the old world. Governor 
Moore, in 10112, very soon after his arrival with the first settlers, 
mounted a gun or two on this island In 1613 he built a cedar plat¬ 
form on the 44 Gurnett Head,” and mounted four guns upon it, and 
he probably also had built or commenced a cedar redoubt or maga¬ 
zine, as usual at that time. In liU3 (about September) two strange 
vessels, supposed to be Spanish, attempted to enter the harbor, but 
were driven away by the governor in the fort. The governor him¬ 
self, w'ho, according to Governor Butler, “ w as a very good gunner,” 
twice discharged a “great gun” at one of the vessels, hitting it at 
the second shot. In this connection it is recorded by Governor 
Butler (1619) that it was lucky that the vessels did not attack the 
fort, for there were only four guns mounted and they had at the fort 
only about twenty men, “ many of thoes very weake and feeble with 
want of foode,” and they had but little gunpowder and only one 
spare shot. His account is as follows : 

“ Wherein oertaimdy th'er was evidently a great deale of devine 
providence for the good of the poor© plantation; for ther war not at 
that time above twenty persons at the Gumetts head, and many of 
thoea very weake and feeble with want of foode; ther wer then only 
foure peeces mounted, the which though they wer all of them 
laden, yet was ther not above three quarters of a barrell of 
powder besides, and one only shott.” 
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Governor Butler also relates a quaint anecdote in regard to thi* 
affair, as follows :— 

“ Upon the very expectance of the entrance of these shyps, and in 
the hurrey of the preparation for a defence, the only barrel! of pow* 
der that they had was improvidently tumbled vnder the mussel! of 
one of the ordinance, the which being one of thoes two that wer dis¬ 
charged, the powder notwithstandinge, which lay thus under her, 
fired not certaine cartredgcs slightly made of paper and filled with 
powder, being brought up to be used upon occasion, a negligent fel- 
lowe left his lighted match upon one of them, all the whilst they 
wer at prayer, the cole whereof, though it continually touched the 
paper, yet kindled noetliinge. Tlies direct demonstrations of heavenly 
assistance exceedinge wrought upon most of them, and especially it 
moved the governour, who (as I find him generally) was noe lesse 
pious than painefull; so that oallinge his men together like a good 
Christian and a soldier he publickly gave thanks to God for this his 
so protecting a preservation.” 

The first temporary cedar fortification, which was described as 
having four guns, was replaced by a larger one, built by Governor 
Moore, who was mentioned as assiduously engaged in this work in 
June, 1613, and March, 1614. 

Governor Butler (1619) thus referred to the work as stilt going on 
at the arrival of the “Blessing” and “Starre” [about March, 
1614,] with 2H0 new settlers:* “for some of them he sent to the 
Gurnetts head, to make that plattforme and rayse thoes battlements, 
that to this daye lie out upon the mouth of the harbor; the which, 
haveing finished in some reasonable manner, was called the Kings- 
Castle.” 

Governor Moore built on Castle Island two cedar platforms and 
three redoubts : two of the latter on the top of Gurnet Head, which 
came to be called, more specially, King’s Castle ; the other on the 
highest point of the island, to which Governor Butler, when he 
rebuilt it in 1620, gave the name of “ Devonshyres Redoubt.” But 

* Within the first three years, up to the autumn of 1615, 660 settlers are 
recorded as having arrived, a large part of them ignorant and depraved, 
many having been taken from the slums and prisons of London and almost use- 
less as pioneer colonists in a remote place like the Bermudas. It was fortunate, 
perhaps, that many of the laciest and most worthless died in the famines of 1614 
and 1615. The first 60 seem to have been better men, though there were also 
some good man in the later arrivals. Governor Hoom’s task to taka care of such 
a crowd of helpless men and women, without any adequate supply of provisions, 
must have been a terrible ordeal (See Part XU, ch. 28.) 
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the name “ King’* Castle ” continued to be used as the collective 
name for all the fortifications on the island for at least seventy years 
later. Tt was also generally used as the name of the island itself by 
all the early writers. 

The cedar fort or platform and redoubt, on the summit of the 
island (fig. 18, b) } was burned in ]0i9, just at the time of the arrival 
of Governor Butler, but he very soon rebuilt it on a larger scale, 
cutting the platform, as he stated, out of the “maine rock.” He 
also stated that when he left the islands, in 1622, there were effi¬ 
ciently mounted here seven guns, most of which they called sakers 
and “ murtherers.” 

At that time the ordinary form of fortification here was merely a 
flat platform, either of rock or cedar timber, on which were placed 
the guns, mounted on cedar carriages, like those of a field piece. 
Nearby was built a musket-proof magazine, like a log-house, of cedar 
logs, in the form of a redoubt with a flat, or nearly fiat roof, on 
which one or two guns were usually placed. 

Governor Butler’s letter to the Company [1620] contains the fol¬ 
lowing statement as to this fort:— 

“I began the recovery of the burnt redoubt in the Kings Castle, 
which is restored, and under it I have cutt (out of the maine rock) 
a convenient plattforme, whereon, upon newe carriages, I have 
mounted seven peoces of great ordinance, which are of great use for 
the foundering of any shyp that shall attempt a passage by force, 
as being lodged to shoote into her hould ; and besides they com¬ 
mand into every nooke of the harbour, and I have bin bold to call 
it Devonshyres Redoubt (fig. 1H, b y and fig. 19). From hence I 
went to the other plattforme,* that shootes selfe more out to sea¬ 
ward, wher, flndinge scarce two peeoes serviceable, I have newed 
and renewed all of them with substantiall carriages, and remounted 
the peaces. So that you have at this present three and twentye 
peaces of ordinance in gard of the harbours mouthe, wher you had 
not five any way serviceable at mine arrivall.” 

In another place Governor Butler stated that the rebuilding of 
the Devonshire Redoubt and the platform under it required the 
hard labor of thirty men for eight weeks. 

In the illustrations published by Capt. John Smith (1624) the 
“Devonshire,Redoubt 91 and “King’s Castle” are represented just as 
described by Governor Butler, but there is another building, prob* 

* This was the platform oa the brow of the oliff at Gurnet’s Head (fig. IS, a, 

and fig. 99, m). 
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ably the house of the captain, in the background of the latter.* 
{See fig. 20.) 

A gun-platform cut out of the solid rock still exists on the extreme 
eml of “ (xumctt Head,” and just under the walls of the old stone 
fort, or King’s Castle, now in rums. This jnobably is the successor 
of Governor Moore’s platform, enlarged and unproved, and furnished 
with embrasures. A sentinel box has also been cut out of the “ main 
rock,” and also oven-like niches for the cannon balls. An old iron can¬ 
non, dismounted and thrown over the sea-wall, may still be seen there. 

Governor Butler, in his “ Historye,” writing of this fort, 
repeatedly speaks of it as built on “Gurnett Head,” and often calls 
it the “ Kings Castle on Gurnett Head.” This name of the headland 
on Castle Island occurs at least se\ en times lti his Historye. But 
on modem maps the name “Gurnet Head” is given to a headland on 
Cooper’s Island, where Pembroke Fort was built by Governor Moore, 
—a “fashionable redoubt,” as Butler called it. 

In the “Orders and Constitutions ot the Bermuda Company,” 
1621—2, the following refereuce to this headland occurs in the enu¬ 
meration of public lands to be allotted:— 

“To the Captaine of the Fort on |Cooper’s] Island, with a Plat- 
forme over against the Forts at the Gurnards Head, two shares, and 
to the Captaine of the Forts on Gurnards Head, two shares.” 

The editor (Governor Lefroy) supplied the word Cooper’s, which 
was missing in the above, but it is far more probable that Southamp¬ 
ton was the island intended, tor the fort there had a captain and 
was garrisoned at that time, while Pembroke Fort on Cooper’s 
Island was not, but was cared for by one Carter,f the owner or 
tenant of the adjacent land. Moreover, there was no “ platforme ” 
there, but only a small cedar redoubt with two guns on its top. 

The Rev. Mr. Hughes, who went out to Bermuda in Moore’s time, 
also mentioned it in his “ Letter sent into England from the Summer 
Islands,” Dec., 1614, published in London, J615, and this is the first 
place where the name was published. He says of Governor Moore: 
—“At the Gurnets Head he hath built three forts,J and planted them 

* Gov. Butler stated that he built here a house of hewn stone for the captain 
of the Castle, taking his former mean frame house for a “ corps du garde.” 

f This was the same Christopher Carter who remained on the islands two years, 
with only two companions, after Soroer’s death, in 1600. 

% In the old illustrations published by Capt. Smith, in 1624 (see fig. 20) there 
are two redoubts and a platform shown on Gurnet Head, doubtless built by 
Governor Moore ; and the new Devonshire Redoubt, built by Butler (1620) to 
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with great peece®, and men to defend them.” It is also spoken of 
by Capt. John Smith (History of Virginia, etc., 1624) as “Gurnets 
Head.” He says of Governor Tucker, 1618, that be “appointed 
Master Stokes, Lieutenant of the Kings Castle at the Gurnets Head.” 

By some unexplained error, or confusion of terms, the name came 
to be applied later to the headland at the southern extremity of 
Cooper’s Island, where Governor Moore built in 1614 a fortification 
railed Pembroke Fort, doubtless of heavy cedar timber. On most 
modern maps the latter is still erroneously called Gurnets Head.* 

The “ Gurnard Head,” as used by the Company, is only the more 
modern form of the same word. In the narratives of various \oy» 
ages of about that period, certain headlands are said to be shaped 
“like the head of a gurnet,” or “gurnard.” It was a common com¬ 
parison at that time. Doubtless one or the other (or both) of these 
Bermuda headlands, as seen by approaching sailors, bad a fancied 
resemblance to a gurnards head, but the resemblance may have now 
disappeared by erosion.f 

Hughes’ u Letter from the Summer Islands,” 1615 , and Capt. John 
Smith’s History, ed. I, 10 : 14 , are the earliest books in which I have 
found the name. Governor Butler’s Ilistorye, whieh contains numer¬ 
ous references to the place, antedates the latter, but though written 
in 1610 — 26 , it has only recently been published ( 1882 ), except those 
parts of it borrowed and printed by Capt. John Smith in 1624 . 

The name does not occur on Norwood’s map of 166<3 (at least not 
on the editious that I have seen), though it does occur on his map of 
1022.J But the name is placed on the latter so far away from land 

replace the cm© built by Moore on the same site, and burned in 1619. These 
were the “ three forte” mentioned. 

* The old writer® do not give any clue as to the reason for the Application of 
the name, but the same name has been given to high headlands in other coun¬ 
tries, a® for example, “ Gurnet Head ” on the north shore of Massachusetts Bay. 
“Gurnet” is simply an old form for gurnard— the name of several species of 
English market fishes having large, rough, angular heads. 

f Viewed from the shore ledge® on the south «ide, there is a very striking 
human profile to be seen near the base of the cliff® under the old “Kings 
Castle.” (See fig. 21.) 

t On this map both Latin and English names are given to many place® The 
Latin name of Gurnets Head is given as “Hyroae promont,” Precisely what 
this means is uncertain, ft may be bad Latin for “ Hircl Prom.” The name 
oh the map is even outside of “ Gurnet Head Hock,” for which he may have 
intended it. But the fault may have been due to the Dutoh engraver. In his 
map of 1868, the rook is correctly named. 'The use of the name “Guroett 
Head ” was well established before Norwood’s first map was made. 
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and covers so much space, that wo cannot be sure as to which head¬ 
land he intended to designate by this name, but there is not the 
slightest doubt but that the headland of Castle Island was the true 
Gurnet Head* The names of “Tuckers Island” and “Brothers 
Islands” have also been transferred and interchanged subsequently 
to Norwood's maps and descriptions, 160t. 

Situated outside of all the other islands, off the entrance to Castle 
Harbor under Gurnet Head, lies “ Gurnet Head Rock.” This is a 
high, very steep, rough, and rugged rock, rising sheer out of the 
water, with no beach, and very inaccessible except in smooth 
weather The side*are in most places nearly ]>erpendicular and rise 
to sharp, ragged summits, with little or no soil, as I ascertained by 
personal examination, in 1901. This evidently took its name 
because it was off the Gurnet Head of Castle Island, and was most 
assuredly used for the bearings in entering the ship-channel under 
Gurnet Head, by the earliest navigators, before there were charts. 

It is of scientific interest chiefly because it is still a possible breed¬ 
ing place for the “Pimlico” or Audubon’s Shearwater, which has 
been mistaken by many writers for the extinct “Cahow.” The 
latter could not have bred on this island, for there is no soil in which 
it could have burrowed to make its nests. (See plate Ixxix, fig. I, 
and history of the Cahow in Part III, ch. 29.) 

The ancient wooden forts and redoubts undoubtedly were demol¬ 
ished, if not already decayed, to make room at a later period for the 
more modem stone structures, some of which were probably built at 
about the time of the war of 1812, when this island was again gar¬ 
risoned. The islands were so much impoverished in the time of the 
Revolutionary war and the people were so much in sympathy with 
the American colonies,* that it is not probable that any new fortifi¬ 
cations were built at that time, even if the old ones were repaired, 
which is doubtful. 

On the highest point of the island, toward the western end, there 
is now a high stone redoubt, with embrasures for several guns. The 

11 It is a matter of history that the powder magazine at St. George’s was rob¬ 
bed of all its powder, early in the war, and that the powder was sent to General 
Washington, at his request, and contributed largely to the success of the colo¬ 
nists. As if to emphasise their ill will and contempt of Governor Bmere, the 
stolen powder was carried through his grounds. In return, Congress allowed 
provisions to be shipped to the islands, where food was then scarce. 

An autograph letter written by General Washington to the inhabitants of 
the Island of Bermuda, Sept. 6,1775, in regard to the leisure of this powder, 
is still preserved. (The Writings of George Washington, by J. Sparks, hi, p. 77.) 
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steps, probably of wood, that led to its top are gone. It is sur¬ 
rounded by a stone fort of considerable size, and both are in fair 
preservation. This stone redoubt and the battery under it were 
evidently built on the site of Butler’s ancient De\onshire Redoubt 
and platform, of 16 fc J<>. 

Near the western end there is another fort or battery, and the 
barracks, with the walls standing, but the slabs of stone have been 
stolen from the roofs and carried away by the natives of other 
islands, and all the timbers have disappeared, probably in the same 
way, but there are some iron pillars still standing here, so that these 



Figure 19 Castle Island, the ancient Citadel or Devonshire Redoubt 

Phot 1901 

ruins look ratfaor modern as compared with some others. Two of 
the old brick ovens remain, but small stalactites have formed in the 
interior. The vandalism of the natives from the other islands has 
probably caused much more destruction here than the elements. 

Could we bave been sure of the exact period when any of these 
works were built in their present form, they would have afforded us 
excellent geological data by which to estimate the rate of atmospheric 
erosion and decay of the ordinary limestone rock, of which they 
Were built. The actual amount is quite variable in different places, 
but nowhere so great as we should naturally have expected in works 
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of this character, and in ho exposed a situation, during so many 
years. But the absence of front is a gieat factor in the durability 
of such locks. Probably the official records would show when these 
later structures were built, but we had not sufficient time to ascer¬ 
tain it 

I was not able to ascertain positively that an\ of the works now 
standing on Castle Island were built in theeaily period, before 
for though m the same places, the older works must have been 
totally demolished and new' ones of larger size built later. 

In the History of Vnginia, etc., by Capt John Smith (1634), he 
reproduced a lough map of Bermuda, with the location of all the 
forts indicated, and with marginal illustiations of the foils and 
public buildings, including the Devonshire Redoubt and platform, 
with its seven gun*, the King’s Castle, and the Southampton Fort 
opposite. These cunous illustrations were undoubtedly made by 



Figure 30 —Ancient illustrations (made by Norwood in 1632) of King’s Castle (M) 
and Southampton Fort (L), first published in 1634. Reduced by photography. 

Richard Norwood and furnished to Smith,* either by Mr Nor¬ 
wood or by Governor Butler. Mr. Norwood had just before that 
time completed an official survey and map of the islands, with its 
divisions into shares, for the Bermuda Company. He was a very 
able engineer and surveyor, long resident on the islands, and must 
have been very familiar with every part of them. Bo his illnstra* 
tions, though rude and all out of proportion as to the land and water, 
are probably correct enough to give a good idea of the works, as they 


* Capt. Smith credits his illustrations to Norwood, 







A. IS. Vcrrill—The Bermuda Inlands. 


459 


stood at that time. Moreover his figures agree well with the eon- 
temporary descriptions by Governor Butler, as to the number of 
guns in each fort and other particulars. Butler himself alludes to 
such figures, probably the very ones published by Smith. 

Governor Lefroy, in his edition of Butler’s “ Ilistorye,” has 
reprinted this illustration. Norwood’s original maps of that period 
are remarkably accurate. 

I have here reproduced some of the illustrations of the old forts, 
taken from ('apt. John Smith’s History. In the \iew of King’s 
Castle a vessel is represented as passing through the narrow channel, 
under Gurnet Head, and Southampton Fort is shown on the other 
side, as descrilied by Governor Butler, who built it. But no attempt 
has been made by the artist to show the actual form or height of 
either island, or the width of the channel, as compared with the size 
of the ship and forts, for the channel here is perhaps a quarter of a 
mile wide. It is, in fact, in these respects intended to be a mere 
diagram, but it was probably also intended to give a fair idea of the 
form and character of the forts or platforms themselves, and of the 
redoubts or magazines, and more especially the number of mounted 
guus. 

Governor Butler states that Southampton Fort was the only one 
properly planned and laid out for defence, and the illustration cer¬ 
tainly shows a style of construction very different ftom any other, 
and more like the larger forts of the Old World (tig. s$o). Its ruins 
can now be seen, having nearly the form here represented. It is 
enumerated as among the forts in use in 1677, in the statement 
made by the Company, and it was still garrisoned in 1008. I have 
found no mention of its having been repaired or rebuilt in later 
times. Governor Lefroy (about 1876) speaks of it as showing its 
original form, and in fair preservation, at that tin^e. Scientifically 
it is, therefore, of much more interest than the works on Castle 
Island. 

The northern side of Castle Island was so high that boats could 
not land there except at the foot of stairs cut out of the solid rocks. 
These must have been used when the seas were beating on the 
south ride. There was also a well and windlass for hoisting freight 
fiflom boats on that side, where the cliff overhangs. Two large brick 
water-cisterns, with their stone catchment platforms, on the slopes 
of the hills, are still in pretty good condition, and are full of good 
water, but they are probably not very aheient. (See plate lxxix, 
fig* 1, ht C,) 
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Early in 1620 , Governor Butler built the opposite fort on South* 
ampton Island, and mounted there five guns, moBt of which he 
raised from wrecks. Ilis description of it is as follows 

“ The Governour is 110 c sooner returned out of the maine to St 
Georges, butt he setts twenty men of his owne people on worcke at 
Southampton Forte, the which after six w cokes of hard labour is 
absolutely perfected, and the whole worek shutt in, and ordinance 
secured, by three smale bullwarcks, two curtaines, and two ravelins: 
the which not only (being thus putt together) maketh a very fayre 
shewe out to sea, but is, with all (the naturall site of rock exoeed- 
inglie well conouriuge) very strong and defensible ; being (to saye 
the truth) the only true peece of fortification in the whole Hands.” 



Figure 21.—Castle Island; Gurnet Head in profile, with rains of King’s Castle 
on the top; Profile, (a) at base of cliff; (6) Ruins of Southampton Fort. 
1201 . 

He also built there a cedar redoubt for a magazine. The main 
ehip-ohanne! lies between this fort and the “King’s Castle.” 
Three of the guns for this fort he raised from the wreck of the 
Warwick, “with infinite toyle and muoh danger.” If we consider 
the small size of the guns of that period and their short range, 
whether on land or ships*, these works seem to have been very well 
planned, but their strength was never actually tested by hostile ves* 
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sels, though somewhat suspicious vessels were sometimes scared 
away, just as well as by many modem forts of greater sise. (Fig. 
21, and plate lxxix, fig. 2.) 

Additions and repairs were made to King’s Castle at various times, 
and it seems to have been garrisoned almost continuously for over 
seventy years, though the regular garrison usually consisted of only 
12 men. 

In consequence of the war with Spain, the Company in a letter of 
March, 1626, ordered Governor Woodhouse to see that the forts, 
especially King’s Castle, were kept in order and well guarded. 

As a result of this, extensive repairs were made and new works 
were built at the King’s Castle from May to November, 1626. A 
levy of men from all the tribes was made, each man to give two days 
labor or furnish a substitute, the men to work in gangs of 15 each. 

Items charged for the special or skilled labor indicate that consider¬ 
able changes were made. There is a charge of 120 pounds of tobacco 
for 1,000 feet of cedar planks for the platform, etc.; 400 pounds for 
the foundations; 694 pounds for mounting the ordinance and for the 
“palisado;” 425 pounds for iron work of the gun carriages, etc. 
Altogether, 3,925 pounds of tobacco were demanded for this work. 

There is no special description of the work done, or needed to be 
done, nor any statement of the number of guns mounted. It seems 
strange that so many repairs were needed within four years from the 
time that Governor Butler had left the works in good order and the 
16 guns mouuted on new cedar carriages. There is no mention of 
new guns. A little later there were charges of dishonesty and fraud 
preferred against Capt. Stokes, who was then in command of the 
fort, and Capt. Felgate, who superintended the work, and they were 
both discharged from the service, in disgrace, showing that the pub¬ 
lic interests were sometimes poorly looked after thjere,—much as in 
modem times, and other countries, on a larger scale. 

In November, 1026, a new fort was ordered to be erected on Pen- 
iston’s Island (now Paget Island), about where Fort Cunningham now 
stands* 

For this work every owner or “ balver renter of land,” and every 
servant receiving wages, was required to give 10 days of labor or its 
equivalent in substitutes. Wages were reckoned at 2} lbs. of 
tobacco per day, without board, or 2 lbs. “ and his victuals.” The 
men were to work in gangs of 40 at a time, in rotation. At that 
time the land had to be cleared. There is reoord of a special 
charge of 120 pounds of tobacco for felling the trees on the site. * 
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But I have found no description of the nature or amount of work 
actually completed there. 

Among the old records are numerous entries of amounts paid to 
the garrison and for supplies of various kinds, up to 1690 or later. 
Southampton Fort was also in use as late as 1 on {* The usual amount 
of pay was 170 pounds of tobacco annually, for each man of the 
garrison ; for in those times tobacco was the regular currency of the 
islands, not only for the payment of wages and salaries, even of the 
governor, but also in ordinary trade and barter. In 1622 tobacco 
was valued there at 2 shillings 0 pence per pound, but the people 
claimed that this was too little. In 162ft there is a record of 
amounts in tobacco paid for cedar lumber, nails, rosin, tar, etc., for 
a new water cistern and platform at the King’s Castle, as well as for 
the labor of building it 

Repairs were recorded as made at King’s Castle and Southampton 
Fort in 1660, and a new cedar platform was made at King’s Castle. 

It was used as a prison in 164ft, and it is recorded that it was 
made the place from which the pilots should go out to ships in 1656. 

In June, 1672, much alarm was felt on account of news of the 
war between England and Holland. Consequently the forts were 
repaired, guns were remounted, and a new fort was ordered to be 
built, at an unfortified place, but the locality is not recorded. Per¬ 
haps this was the very old stone redoubt at the entrance of Hungry 
Bay, now in ruins, but with part of the side walls standing. All the 
guns were ordered tested with double charges in 1674. 

The King’s Castle was again repaired and the guns were put in 
order by Governor Coney, in 1684. 

As the extinct “cahow” was still abundant on the adjacent 
islands when the earliest fortifications were built on Castle Island, 
and as it must, undoubtedly, have furnished part of the rations of 
the workmen and garrison up to 1616, it was thought possible that 
by a careful search in the adjacent soil, or in the kitchen-refuse of 
those ancient works, if any could be found, some of the bones of the 
cahow might be discovered. Probably most of their rubbish was 
thrown over the high cliff, directly into the sea. 

A considerable mass of debris, mixed with “ kitchen middens/’ 
was* however, ov erhauled close to the old fort on Gurnet Head, but 
no cahow bones were found, though there were bones of common 
birds, fishes, and domestic animals in good preservation, showing 
that the calcareous soil is suitable for the preservation of the bones. 

* One of the depositions made in 1098, in regard to butted treasures, was by 
Oapt. Braugman, commander of Southampton Fort (See oh. 80, c.) 
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We also fouml gunflints and flint cores from which they had been 
made, silver and brass military buttons, broken clay pipes, etc. All 
these, however, probably belonged to the period of the war of 1812. 
Charles Island, or “Goat Island,” a little farther south, is rather 
smaller and still more barren, as it is covered in some places with 
drifting sand. It also has the ruins of a small fort on its highest 
point. This stone redoubt was built by Governor Moore about 1614, 
and mounted only two guns. (Fig. 22.) 



Figure 2®.—Charles Island and Ruins of Charles Fort, built about 1614. 

Norwood, the engineer, stated in 1003 that this fort was even 
then “fallen into decay.” In digging into a bed of loose sand, 
undermined by the sea, on the north side of this island, we found an 
abundance of large fossil snail shells, of a species not now living on 
these smaller islands, and nearby, two skeletons of soldiers, associated 
with military brass buttons, made in Dublin, and stamped with three 
mounted camion, in a row, indicating an artilleryman. 

The most interesting finds on Castle Island were the broken 
pearly shells of the West Indian Whelk (fAnona pica), which had, 
apparently, been used as food. This mollusk, which is eaten in the 
West Indies and called the “ whelk,” has been so long extinct in the 
Bermudas tha$ nothing is now known of its former presence in the 
living state* Its large, thick, mottled, and partly pearly shell is 
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common as a fossil in the neoli&n limestone all over the islands, even 
on the highest hills, and is often seen loose, where the soft rock has 
decayed. More often it may l>e seen carried about on the backs of 
the large land hermit-crabs, whose ancestors, many thousands of 
years ago, carried these same shells inland from the shores to the 
ancient saud hills. (See chapter on Geology and figure.) But this 
occurrence of the broken shells in the kitchen refuse, would indicate 
that this West Indian u Whelk” was living in these waters in 181 si. 
(See Part III, ch. 32, and ch. 46, Geology.) 



Figure 22a.—The Land Hermit-crab (Cenobita diogene») carrying fossil marine 
shell (Livona) on its back. 

Part II. — Physiography, including Meteorology, etc. 

1 .— Geographical Position. 

The dry land of the Bermudas is mostly included between N. Lat. 
82° 16' and 82° 23' and W. Long. 64° 39' and 64° 53'. But the reef 
areas extend between 32° 12' and 32° 30', N. Lat. ; afid between 
64° 84' and 66° 02' W. Long. 

These islands are remarkable for their isolation from any other 
lands, and the depth of the ocean around them. 

I am indebted to Professor S. L Penfield for the following mea¬ 
surements of distances on the maps made according to his new 
method of stereographic projection. They are believed to be much 
more accurate than those hitherto given : 

Bermuda to New York, 670 nautical miles. 

44 Cape Hatteras, 070 “ 

• 4 Martha’s Vineyard, 615 44 44 

Cape Cod, 620 44 44 

“ Cape Sable, N. S., 670 44 “ 

44 Great Abaca Is,, Bahamas, 715 “ 14 

44 Porto Bico, 830 44 4< 
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2 .—Forms and JEfotent of the Islands and Beefs, 

The exiting island** of Bermuda must be regarded as the remnants 
of the higher parts of a submerged and very much eroded, older 
limestone island, of much larger size, which has been well called the 
“ Greater Bermuda.” It might, perhaps, be as well called the Plio¬ 
cene Bermuda, from a geological point of view. 

The outline of the Greater Bermuda is preserved by the outlying 
limestone reefs that surround the present islands on all sides. These 
reefs have an elliptical outline, about 22£ miles long and 11 wide, in 
the widest parts, and cover about 250 square miles. 

They consist of aeolian or sand-dune limestone, like that of the dry 
land itself. They are, in most parts, covered with coatings of living 
corals, corallines, and algte, that retard the erosion by the sea. In most 
places they rise nearly to the surface of the sea, and at extreme low 
tides large, flat areas of reefs rocks, called u flats,” are laid bare. 

Therefore they are extremely dangerous to navigators, even now, 
though the two excellent lighthouses and the excellent modern charts 
► have greatly reduced the danger. 

The outer reefs, on the north side, enclose large areas of irregular 
scattered reefs of the same kind, and also several large sunken lagoons 
and anchorages of deeper open waters, with bottoms covered with 
tenacious, white, calcareous mud and shell-sand, thus affording good 
anchorages, large enough to accommodate the largest fleets of 
vessels. Theso are often 50 to 70 feet deep, and sometimes deeper 
than that in places. The entrances are narrow and few. Murray 
Anchorage and Great Sound are good examples of these. (See map.) 

The dry land of the islands consists of over 150 islands and islets, 
many of them very small; together they form a narrow, hook-shaped 
group, about 14 miles long, in a straight line, and mostly from one- 
half to two miles wide. The total area is about 12,400 acres, or 19£ 
square miles, of which about 3,000 acres is said to bo arable.' 11 


•Some of the other inland*, of less importance, with their approximate areas, 
according to Norwood's 1668 surrey (fractions usually omitted), are as follows: 


Cooper's Island, 77 acres. 

.Paget or Peniston I., 81 acres. 

Long Bird Island, 46 sores. 

Smith’s Island, 61 acres. 

Nonesuch “ 15 “ 

Coney “ 14 44 8 roods. 

Castle 44 8 “ 2 roods. 

Southampton Island, 1 acre 2 roods. 


Boas Island, 4 acres. 

Yates Island, 81 " 

Elisabeth “ 21 44 
Tucker’s 44 St and 7 acres. (Now 
Daniel Island and Benets Island.) 
Brother’s Islands, 20 and 17 acres. (Now 
Tucker’s Island and Morgan Island.) 
Trunk Island, 8 acres. 


Charles Island, 8 acres 8 roods. 

Norwood stated that most of these sires are only estimates. But they agree 
closely with the official estimate made in 1875. 

Tfctifs. Conn. Acad., You XX 


80 


April, 1202. 
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The bulk of the land is contained in the Main Island, which is 
about 11 miles long, and contains about 9,725 acres. Four other 
islands are of considerable size.* Two are at the western end : 
Somerset Island, with 702 acres; and Ireland Island, with 3 38 
acres. At the eastern end are St. George’s Island, with 706 acres ; 
and St. David’s Island, with 527 acres. 

The Main Island is connected by bridges with St. George’s Island 
and Long Bird Island at the eastern end ; and with Somerset 
Island, Boas Island, and Ireland Island, at the western end, so that 
one can drive by good roads from one end of the group to the other. 
But St. David’s Island and many of the smaller islands can only be 
reached by boats. 

8.— Hills, Valleys, Sinks , Brackish Ponds , Swamps . 

The land of the larger islands is everywhere hilly. The hills are 
mostly gently rounded and are nothing but consolidated sand-dunes, 
consisting of shell-sand, blown from the beaches in ancient times, 
and hardened or cemented by the infiltration of rain-water tempo¬ 
rarily holding some of the limestone in solution, as will be more fully 
described in the chapter oil Geology. 

This mode of origin, as sand drifts, accounts for their rounded 
forms and irregular arrangement. Several of the higher are over 200 
feet high; the highest is 268 feet. This is an unusual height for 
sand-dunes, but is exceeded in the Bahamas and some other 
countries But before the great submergence of these islands these 
hills must have stood at least 100 feet higher than now. (See 
Geology.) The great violence of the storms that often visit these 
islands; the lightness of the materials; and the fact that the hills 
when once formed very soon hardeu at the surface, so that the sub¬ 
sequent storms cannot cut them down again, are sufficient reasons 
for their great elevation. 

Between the hills are irregular valleys of various sizes. Many of 
these are surrounded by hills or higher land on all sides, so that they 
have no outlet. (See plate lxv, fig. 2.) They never contain water 
unless they are so low that they extend below the level of the sea ; 
in such cases they contain salt or brackish ponds, fresher at the sur¬ 
face, of which there are several of considerable size, as well as many 
smaller ones. 

A lino of sinks, part of them containing brackish ponds, extends 
from Tucker’s Town westward for several miles to Paget Parish, 
nearly parallel with the south shore of the Main Island, and not far 
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from it. Some of these are connected with the sea, like Tuckers 
Town Bay, Trott’s Pond, and Penision’s Pond ; others are separated 
from it by narrow and low divides or ridges. In severe storms the 
sea pours in large quantities over the low divide into Peniston’s 
Pond, which is the largest of the ponds, so that ultimately, and at 
no distant time, it will doubtless form a breach and thus convert the 
pond into a bay or harbor, like Hungry Bay and many others. 

Hungry Bay was evidently at one time a pond of the same kind, 
which has been breached by the sea, The tide now flows in and out, 
through a narrow channel, in a rapid current. This bay is shallow 
and the inner end terminates in a dense mangrove swamp of con¬ 
siderable extent. It is a favorable place for zoological collecting. 
When the interior valleys or sinks arc not quite so low, but yet 
extend below the level of the sea, they usually form swamps, peat 
bogs, or marshes, with thick beds of peat or muck. Pembroke 
marsh and Devonshire swamp are large peat bogs of this description. 
Borings have shown that the peat in Pembroke marsh is about 
40 feet deep, and its bottom extends many feet below the level of 
the sea, showing that the land has subsided considerably since the 
beginning of its formation, for peat does not form in the salt ponds 
or bogs. Peat bogs have also been dredged up during the harbor 
improvements, at considerable depths. (See Geology.) 

The vegetation in some of the swamps is very dense and luxuriant. 
This is the ease especially in Pembroke swamp. The Palmetto 
grows tall and slender in such places (fig. 32). Among other plants, 
the ferns are very conspicuous. Some of these grow to large size, 
especially the two species of Osnmnda, which are also found in the 
northern United States; the common brake or bracken (Pteris aqul 
Una) ; and the Marsh Fern (Acrostichum aureum), a large West 
Indian species. (See Part III, ch. 24, Botany.) 

Absence of Streams and Springs, 

Owing to the great porosity of alt the limestone rocks, surface 
water does not collect sufficiently at any place to form streams, 
springs, nor ponds. Rain-water, collected in cisterns, is the uni¬ 
versal water supply,* and owing to the abundant rains, it seldom 
fails, with ordinary care. The roofs of the houses are mostly 
covered with slabs of limestone, cemented, and arranged to catch all 

* There are a few exceptions to this rale, for three or four recent wells, of 
moderate depth on high land, have proved successful. 
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the rain-water. But in many places on sloping hillsides, platforms 
are built of similar slabs of stone to conduct the rain-water into 
large cisterns at the base of the slope, as at Castle Island. (See 
plate lxxix, fig. 1.) 

4 .—Fallen Caverns and Natural Fish Ponds. 

In many places small and deep valleys or abrupt depressions 
occur, which are called “sinks” or “plantation holes” Most of 
these, if not all, have been caused by the falling m of roofs of 
caverns, which are of frequent occurrence here. Vegetation is often 
luxuriant in such places, owing to the rich soil, increased moisture 
and heat, and tile shelter from the high winds. 

When these sinks are formed by the falling in of caverns that 
extend below sea-level, they result in the formation of excellent 
natural fish-ponds, for they have subterranean connections with the 
sea that serve to renew the water constantly and keep it pure. 

Many of these exist. The one best known is the “Devils Hole,” 
situated close to the west end of Harrington Sound. This is about 
100 feet across, and the water is said to be about 40 feet deep. It is 
now enclosed and kept stocked with a large number of fishes, mostly 
Hamlet Groupers, for exhibition purposes. It is a place of much 
interest to visitors. (See p. 446.) Three ponds of the same kind are 
situated near the old Walsingham house, close to the shore of Castle 
Harbor. The largost of these contains several fine sea-turtles. The 
others contain many bright-colored fishes of various kinds. Another 
very interesting pool of this kind may be seen close by the road¬ 
side on Coney Island, just after crossing the causeway that leads to 
this island. It is on the right hand side of the road, and only 
separated from it by a rough board fence. It has perpendicular and 
overhanging rocky sides, but at the bottom there is a considerable 
depth of clean, transparent water. In a calm day large numbers of 
interesting fishes, some of them of largo site, can be seen leisurely 
hunting for food among the masses of fallen rock rit the bottom. 
But they suddenly disappear into the cavernous places at the least 
alarm. The principal fishes noticed here were the “Sea Lawyers” 
or Gray Snappers, which took the initiative in all the evolutions, 
and whose movements all the other* followed in case of supposed 
danger. 

There were also large blue Parrot-fishes, Pilot-fishes, and several 
other kinds. They are said to have entered this place through small 
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hidden crevices when young, but cannot now escape. It is certainly 
a very beautiful natural aquarium. 

5.— Harbors and Sounds. 

In many cases the gradual erosion of the sea-cliffs by the waves 
and the encroachments of the sea, have connected similar sinks and 
natural fish ponds with the outside waters by means of narrow or 
wide channels, thus forming partly enclosed harbors, lagoons, or 
bays, as they are variously called. Every stage in this process can 
be seen in progress. There is a little landlocked ca\e on Coney 
Island, with a shell-sand beach, but connected with the open water 
only by a narrow channel, between high limestone ledges, barely 
wide enough for a row-boat to pass through (figure 23). A similar 
miniature harbor may be seen near the roadside between Bailey Bay 
and Shelly Bay. It is said to have become connected with the sea in 
quite recent times. It is easy to see that this same process, when it 
opens up a larger valley or sink, will give rise to larger lagoons and 



Figure 23.—Cove at Coney Island, with a narrow entrance 

harbors. No doubt Hungry Bay, Harrington Sound, St. George’s 
Harbor, and other harbors have been formed partly in this way, 
though doubtless in combination with the effects of the great sub¬ 
sidence of all the land that took place in a late geological period. 
(See Geology.) 
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0.— Mangrove Swamp*. 

When small bays or lagoons are thus formed by the invasion of 
the sea, if they should be sheltered from violent waves, mangroves 
and black-jack trees take root in the sea water itself, as well as 
along its borders* By means of the peculiar descending shoots or 
atirial roots of the former and the ascending shoots from the roots of 
the latter, a dense thicket or mangrove swamp is soon formed, admir¬ 
ably adapted to collecting and retaining dead leaves, mud, and sedi¬ 
ment of all kinds, thus gradually increasing the area and fertility of 
the land. (See plates lxviii, fig. 2, and lxxiv, fig. 1, and Native 
Trees, Part III, cb. 26, e.) 

Such mangrove swamps, usually of small extent, exist in many 
places, as at Coney Island, Walsingham, Spanish Point, TuokerV 
Town, etc. Larger and denser ones may be seen at Hungry Bay, 
Mangrove Bay, and several other places. 

7.— Cavern* and Grottoes. 

Among the more interesting of the geological phenomena aTe the 
numerous caverns, usually hung with numerous huge stalactites, but 
sometimes with innumerable small and delicate ones; and in some 
places decorated with the most delicate fret-work, or with thin, 
translucent draperies, of snow-white stalactitic material. 

Some of these caverns are of considerable extent, but the larger 
ones are generally partly submerged below the level of the sea, so 
that the floor may be covered with clear sea-water, # 10 to 20 feet 
deep. Sometimes stalagmites can be seen rising up from the bot¬ 
tom, beneath the sea water. , A large cavern on Tucker’s Island, 4 of 
this description, had been fitted with pipes for acetylene gas and the 
proprietor had a boat inwdjk, with which he, like Charon, took his 
visitors across the dark and mysterious waters. In this cavern the 
stalactites are of colossal sises, but they are dark and dtxll in color, 
as if finished ages ago, as indeed they doubtless were. 

On the Walsmgham place there are several well known caverns. 
We succeeded in obtaining photographs of two of these. (See plates 
xo-xcii.) One of them has two entrances and does not contain water, 
though it is in a depression, not muoh above seadevel. It is near 
Thomas Moore’s famous Calabash Tree. The stalactites are of large 
else, but badly smoked by the torches and bonfires of the innumer- 

* Since my visit, this island has been converted into a prison-camp for the 
Boers, and la net at present accessible to the public. 




A. & Verrill—The Bermuda Maude. 


471 


able visitor*, (luring nearly 300 years. Another, not far away, con¬ 
tains a deep pool of sea-water, but as there is no boat in it, the 
visitor can only view, from one side, the long sloping roof, hung 
with stalactites of various sizes. Many of those have been broken 
off by the vandals who have visited it, and all are badly smoked. 
Hut nevertheless, though its beauty has been so much marred, it is 
an interesting place to visit The most beautiful stalaetitic forma¬ 
tions that we saw were in the Poniston Cave, near the Harrington 
House, to the west of Walsingham. This cave can only he entered 
though a small and rather difficult passage, near the top of a rather 
high hill. It descends with a steep slope for about BO feet. In the 
bottom there is a deep poo! of clear sea-water. The sloping roof is 
hung with thousands of beautiful, slender, white stalactites, many of 
them very small, not much larger than a lead pencil, and still form¬ 
ing, for needle-like crystals of limestone can he seen forming in the 
drop of clear water that is suspended from the tips. This cave also 
contains elegant drapery like deposits of white* stalactite, in many 
varieties.* (See plate xciii and Geology.) 

Many other caves, which are accessible to visitors, are known 
upon the islands. There is a cave on St. David’s Island, near the 
lighthouse, but I did not visit it. Among the well known caves 
are Joyce’s, PaynterV, Chalk. Church, Cooper’s, Hall’s, etc. 

The cave on Somerset Island, known as Basset’s, is of great extent, 
for it is said to have been explored for more than a mile, but it has 
only a few stalactites. See Geology for additional descriptions. 

Along the high shore cliffs there are many grottoes and caves that 
can only be entered from a boat, and sometimes only at low-tide. 

Two large dorac-likc grottoes of this kind, accessible only by a 
boat at low water, are situated close together in the shore-cliff a 
short distance east of Bailey Bay. One of them is lighted from 
above by a small chimney-like opening in the roof. They have 
more or less of the shape of huge Indian lodges or wigwams inside, 
and might well have been called “ wigwam grottoes,” if they ever 
had a name, or needed one. 

Smaller grottoes in the shore cliff exist at Clarence Cove, and in 
many other places, and many are entirely submerged, under the 

* This cave has not yet been opened to the public, and the walking and climb¬ 
ing over the steep, wet elopes, covered with fallen rooks and slippery red clay, 
render it unsuitable for most rieitors, especially ladies, until its exploration 
shall have been made easier by enlarging the entrance and making steps, 
where needed. 
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coral reefs, and are the abode of innumerable fishes, octopi, and vari¬ 
ous other marine creatures. (See plate lxxiii, and Part VI.) 

The character and mode of formation of these caves and grottoes 
will be more fully discussed later, under Geolog). 

8 .—Shore Cliffs ; Natural Arches ; Binnacles. 

Along nearly the 'fthole length of the southern sides, and on parts 
of the northern shores of the islands, there are broken and very rough 
cliffs of limestone, often of considerable height, and not infrequently 
perpendicular or overhauging. The irregular stratification of the 
limestone, with layers of unequal hardness, and sloping in all direc¬ 
tions, which is characteristic of all such reolian limestones, causes 
this rock to be admirably suited for the ocean waves to carve into 
curious and fantastic forms. 



Figure 24.—Chasm and Natural Bridge on Cooper’s Island. 

In some places former headlands have become detached £ix>*i the 
shore and worn by the waves into towers, pyramids, pinnacles and 
other curious forms, which are often very picturesque. The surface 
of the rock is deeply eroded and honeycombed by the spray, and 
covered with hard, projecting, sharp points, so that it looks very 
rough and weather-beaten, and it is certainly very rough to olimb 
over. In most places, where long exposed, it has a dark color. 
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“ Pulpit Rock,” on Ireland Island, is a good example of a detached 
pinnacle rock* (Sec figure 25.) It also shows well the irregular 
stratification of the seolian limestone. Some of these pinnacles stand 
out some distance from the shore, on the flat reefs, showing where 
an islet, or the shore cliff once stood, long ago. 



Figure 25.— Pulpit Rock, Ireland Island. 


The famous North Rocks (figure 30) are pinnacles of this kind, 
standing on the outer reef, some eight miles from the north side of 
the islands. They stand on a broad platform of reef rock. They 
serve as monuments to mark the position of what was once a large 
and high island. (See Part III, ch. 23, and Geology.) 

In other cases, owing to the unequal hardness of the rock, and to 
the frequent existence of masses of unconsolidated sand in the lime¬ 
stone, the waves have eaten away these softer parts very rapidly, 
leaving tho harder parts standing. 

This has sometimes resulted in tho formation of natural arches or 
bridges, Of which the doable “ natural arch ” near Tucker’s Town is a 
good example, (Sec plate lxxxvii.) 

0.H- Cathedral flocks. 

The Cathedral Rooks, or u CWd Church Rocks” as they are often 
called, on the west side of Somerset Island, have been formed in a 
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similar way* (See p. 427 and plates Ixxxviii, lxxxix.) The sea has 
here washed out vast quantities of soft rock or scarcely consolidated 
sand, such as occurs in many places along that coast, and has left the 
harder parts standing as large, roughly fretted and fluted columns, 
12 to 15 feet high, which are partly roofed over by the upper and 
harder layers of limestone. (See under Geology.) These column- 
like rocks are very curious and picturesque, but are neither so tall 
nor so massive as they appear to be from the photographs. 

Similar rocks, but not roofed over, exist at Tobacco Bay, a cove 
near Fort Catherine, on St. George’s Island, and in other localities. 
(Hee platesdxxx, fig. 1, xc, fig. 1, and Part IV, eh. 40, Geology.) 

10.— Sand Dunes and Drifting Sands . 

As the entire mass of the land consists of hardened sand-dunes, we 
should naturally expect to see the process of forming them still 
actively going on. But at present this is not the case, except in one 
well marked district at Tucker’s Town, near the southeastern end of 
the Main Island, and in a few other very local spots. 

At the time that Matthew Jones wrote, 1872 to 1876, there were 
extensive moving sands on the south side of the Paget hills, near 
Elbow Bay. Even as late as the visit of the Challenger (1883) 
those sands were still moving, and both Moseley and Thomson gave 
very interesting accounts of them. At that time there was to be 
seen the chimney of a small stone house projecting above one of the 
sand-dunes, all of the rest of the house having been buried in the 
sand.* Partially buried trees were then visible, with their dead 
branches projecting out of the sand. But within a few years these 
drifting sands at Elbow Bay have become practically quiescent and 
fixed. Matthew Jones, in 1876, gave the following detailed account 
of these sand-dunes, which is of interest as showing the contrast 
with the present stationary condition. 

“On arriving at the northeast corner of the sand-hills, the 
encroachment of the drifting sand will at once be perceived ; as the 
mass, some ten feet in depth, is now gradually covering a small 
garden. According to the observations made by persons residing 
close to, this overwheming body has advanced over the cultivated 
land about eighty yards, during the last twenty*fivc years. At the 
northeast comer of the hills, will he seen among some oleander trees 
near the top, the chimney of a cottage which formerly stood there, 

. 1 1 — — ' . . .. . . . . .. .... . - ■ — ..Oil...... - .1.>■ " »'»■ 

* Another house is said to have been burled at Tusker’s Town, but the chimney 
is said to have been dug out, for the sake of the bricks and stone. 
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inhabited by a coloured family. It is now wholly buried in the 
drifting sand, save the chimney ; which alone rises above the mass 
to show the position of the structure.” 

“With the exception of a few irregular patches here and there, 
and the long reach of white sand gradually encroaching on the culti¬ 
vated ground at the northeast corner, the whole slope, which some 
twenty years ago was almost wholly clear drift sand, with a few 
patches of bent-grass in scattered spots upon it, is now clothed with 
wild plants and shrubs, as well as young cedars which will no 
doubt in a few years attain goodly dimensions, and with the aid of 
the universal underwood of sage bush put an end to the further 
encroachments of the sand drift. If people, however, are allowed 
to cut down cedars, and destroy the vegetation as they have 
formerly done, the same devastation will commence again, ami 
repeat the calamity which has visited this neighborhood.” 

“ On the western side of the sand hills, there is now a plateau of 
about half an acre, or perhaps more, of hardened drift sand, forming 
gradually into rock. On its face are cracks filling with drift sand ; 
showing that the sun doubtless affects this hardened surface. Ele¬ 
vated stumps of a foot or so in height, vise amid this plateau; having 
each a hole or depression at the centre. These denote the sites in 
which cedar trees formerly grew. At the east end of the hills may 
be seen the gradual decay of cedar stumps, exhibiting more clearly 
the several stages of change ; which are the more worthy of study 
in consequence of the light they throw upon the many curious 
chimney-pot looking structures* everywhere to be met with on the 
Bermuda shores.” 

In 1897, Stevenson observed that the sand had advanced but little 
in the previous 20 years, and that the chimney had been buried only 
18 inebes deeper than when figured by Thomson, over 20 years 
before. 

The loose sand in this district has drifted to the height of at least 
150 feet, in recent times, and to a third of a mile or more inland. 

In 1901, the drifting of the sand had practically ceased and the 
sand hills were fast becoming covered with vegetation. 

The fixing of the sand has been brought about mainly by the 
encroachment of aanddoving vines, shrubs, and grasses. Many of 
these are of foreign origin and have only been introduced in 
moderxt times, and in Some oases not originally for this purpose, as 

# These ate the structures that have been considered casts of the trunks and 
bases of palmetto trees. (See Geology and plates lxxxiv-vl.) 
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in the case of Xanfan#, which was first planted as a fuel supply. 
Among the plants that have been efficient in stopping the sand are 
the sage-bushes ( L*mtana)\ the “black berry” (Srcevola lobelia ); 
the seaside morning glory (Ipomma pes-eaprm); the bay lavender 
(Tonmefortia) y and other herbaceous plants; and also several 
grasses, of which Cenehrus tribuloides is probably the most impor¬ 
tant. In some places, a little away from the seashore, the hantanae 
completely cover the sand-hills and are very effectual in stopping 
their drifting. In other sections, even close to the shore, the 
Scmvola has thickly covered the newer sand-hills with its rootstalks 
and prostrate branches, and as its thick leaves, growing in tufts, seem 
to be almost unaffected by the salt spray, it is a very efficient binder 
of the sand. (Plate lxxvi.) This has now already abundantly 
invaded the sand-hills of Tucker’s Town, close to the shore, and 
probably they may also become stationary, by its aid, in a few years, 
for other plants will soon come in to reinforce this pioneer. This 
result could easily be hastened by the intelligent planting of suitable 
plants in the loose sand. 

On the south shore, at Tucker’s Town,* both east and west of the 
“Natural Arches” for about a mile, there are extensive broad flatish 
beaches of white shell-sand. (Sec plates lxxv and lxxvi.) The strong 
southerly and southwesterly winds at times pick up the dry sand 
from the upper part of the beaches in large quantities and sweep 
it up the sides and over the tops of the adjacent hills to the height of 
00 feet or more, very much as our winter winds will drift dry snow. 

Fortunately these calcareous sands, if undisturbed for a time, have 
the property of becoming cemented together into a crust at the 
surface, in a short time, by the action of the rain-water, which, by 
virtue of the carbonic acid gas that it contains in solution, can dis- 
solve the limestone particles. Then, by partially evaporating, it can 
deposit it again as a cement between the grains of sands, thus bind¬ 
ing them together more and more firmly. Thus it is only necessary 
that the vegetation should be able to protect the sand from the 
action of the ordinary winds, for perhaps a few weeks at a time, 
when, by this cementing process, the surface may become able to 
resist the action of the stronger gales; still, even after a considerable 

# Tucker’s Town was so named because Governor Daniel Tucker laid out a 
town here in 1616, with regular streets and house lots in squares, and he also 
built some small frame houses of cedar, It is recorded that he also planted here 
sugar canes and hedges of figs and pomegranates, in 1616. The streets and 
buildings are indicated on Norwood's map of 1622. 
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crust has been formed, an unusually severe storm may cut into the 
weaker spots of the hills, where the sand is least consolidated and 
protected and, by undercutting, in a few hours it may drift away 
immense quantities of sand, depositing it farther inland. 

We noticed, in 1001, marked instances of this mode of action on 
the sides of some of the Tucker’s Town dunes, where the wind had 
very recently cut perpendicular sections. Nearly the whole region 
about Tucker’s Town is covered with this more or less loose sand, 
which extends about two miles along the shore; in many places it is 
becoming covered with vegetation, such as the sago-bush and black¬ 
berry (Scaevola), etc. This district looks as if it had always been a 
barren, sandy region, but it is probable that in Governor Tucker’s 
time (1616), when he had sugar cane and tigs planted here, these 
sands had not invaded the district, and that the Boil was fertile. 
The Tucker’s Town lands are often mentioned by early writers as 
cultivated. 

The early settlers made no mention of shifting sands, nor did they 
complain of the barrenness of the soil in the several places where 
active sand-dunes have prevailed in modem times.* Lieutenant 
Nelson, writing iu 18,17, says that the Tucker’s Town sand-dunes 
were reported to have become active about 60 years previously, or 
about 1777. 

Probably the cutting of the cedars and burning of the brush and 
vines to clear the lands, combined with the disturbance of the surface 
of the soil to build roads or in cultivating it, usually led to the 
activity of the destructive sands in these later times. 

Norwood mentioned worthless sandy land as existing on Ireland 
Island, in his day, but not elsewhere, nor do we find any particular 
mention of any such drifting sands in the voluminous history of 
Governor Butler, 1612-24. 

Lieutenant Nelson, in his account of the geology of the island, 
1887-40, described active and extensive sand-dunes as existing at the 
time of his residence (1827-83), both at Elbow Bay and Tucker’s 

* In the “ Orders and Constitution* ” of the Bermuda Company, adopted m 
1891, there was an allotment of a tract of public land, in these terms : 44 save 
that two hundred acres of the Hand called Davies Hand [Davids] shall be annexed 
to Barrington and Hamilton's Tribe, to make recompense for the alleaged 
sterility Of the Land in that Tribe.” (No. 107.) 

This sterile land could not have been that of the Tucker’s Town sand-hills, 
and the neck of land farther east, because the latter was, at that time, a part of 
the public land; not a part of either Tribe. It may have been the salt marshes 
and swamp* that were referred to. 
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Town, and he gave a good history of the beginning of these invasions 
of sand. After discussing that near Elbow Bay (see under Geology), 
he gives the following account of this region :— 

“ There is another encroachment at Tucker’s Town, said to have 
taken place about sixty years ago [about 1777] ; and has crossed the 
neck between Harrington’s Sound and the sea; but beyond this it 
docs not seem inclined to move. The sand has not been stopped at 
the eastern extremity of the beach, where the bluffs commence, by 
their very considerable declivity,—though it lias been most effectually 
at the crest of the slope, by a natural fence of sage bush, growing 
partly in the soil and partly in the sand ; which, as it ascended, 
seems to have thus rolled ou with the seeds of destruction to its 
progress, in its own bosom. 

The same operations appear to have occurred throughout the sand 
tracts at and near Great Turtle Bay.” 

From this description it seems that the vegetation, at this very 
exposed place, has not been able to much more than hold its ground 
against the sand, but Nelson’s account is too general to permit us 
to decide whether there has been any marked change in the extent 
of these dunes during the last 70 years. It would seem that there 
ha* not been any radical change in that period, though there may 
have been long periods of comparative rest. 

Nelson also gives a more detailed account of the origin and pro¬ 
gress of the sand dunes at Elbow Bay, which I shall discuss under the 
geology He states that it began on the land of a Mr. Lightbourne, 
in consequence of the cutting away the brush and disturbing the 
surface to build a fort and military road, about 1768. When he 
studied the dunes (lft‘18) they were in very active progress and the 
sands had reached the height of 180 feet, but he observed that they 
were invariably stopped by a row of cedars, or by thickets of sago 
bush ( Luntanu ). 

Nelson also gives an account of an important ohange in the con¬ 
figuration of Shelly Bay, since 1804, due to the cutting of the brush 
oir the sand-hills for fuel, and thus starting the sand to drifting, 
until the seaside sand-hills were swept away and thus permitted the 
invasion of the sea. (See plate Ixviii, fig. 1.) 

“In 1810 Shelly Bay scarcely existed; what is now the mouth, 
was at that time a row of sand hills, and the road on the north side 
lay close within. Some free blacks who lived there, being in want of 
fuel, cut down the plants which kept these sand-hills in a solid State. 
Being no longer duly opposed, the sea quickly broke through, and 
now retains possession of the ground at least 100 yards in rear of the 
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old road, traces of which are still visible. The Mangrove Swamp 
between the beach and the present road, was until then a garden.” 

The mangrove swamp referred to no longer exists. It has either 
filled up or there has been a farther encioachment of the sea, since 
1833. (See under Geology ) 

Without questioning the accuracy of Nelson’s statement in regard 
to this bay, it should be noted that on Norwood’s map of 1018-22, 
Shelly Bay is represented with \ery nearly its present size and form. 
This would indicate that the sand-hills described by Nelson had been 
formed subsequently to Norwood’s survey, and that being of loose 
sand, when they were destroyed, after 1K10, the original outline of 
the bay was simply restored. This bay is a very shallow, open, and 
exposed cove, facing north, with a wide saud-beach, and such changes 
would not be unlikely. 

Probably the far greater activity of the Hand-dunes in the time of 
the Greater Bermuda was due partly to more violent winds and 
larger areas of sea beaches, but there may have been a total lack of 
sand-binding vegetation at that time. (See Geology ) 

The drifting sands have often buried and killed cedars and other 
trees in modern times, as described by Matthew Jones above. 

When this occurs the rain-water trickling down the sides of the 
trunk, and perhaps along the roots, carries with it dissolved lime¬ 
stone (calcium bicarbonate), w’hich it deposits in its course, and thus 
hardens the sand into a crust around the trunks and roots of the 
trees, so that when the wood decays a hollow mould is left, which 
may then be filled with loose sand, producing a cast of the trunk or 
roots of the trees. 

Such casts, large and small, are common in the rocks of the islands 
at all levels, from below the sea to the highest hilltops, and they can 
be seen in actual process of formation. Many of them are thought 
to be the casts of stumps of palmettoes or some other palm tree, now 
extinct (See under Geology and plates Ixxxiv-vi.) 

The drifting sands sometimes blow into the sea and accumulate in 
such quantities, in sheltered harbors, as to fill them up to a great 
extent Tucker’s Town harbor, originally called Stokes’ Bay, which 
is now very shallow, with extensive sand-flats, bare at low tide, is 
said to have been deep enough, at first, to admit merchant ships of 
moderate size. Its appearance indicates that it is still filling up, for 
the upper part of the beach merges directly into the still active 
sand-dunes of the shore. 

Hr. Nelson, also, says that before his time (1833) the channel at 
Crow lane bad been very much filled up, but this was probably by silt. 



Figure 26,—Map of the Bermuda laland* and Raefa. 

A . 
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Explanation of Figure 26, 

The depth* outside the reefs and in the lagoons are in fathoms; those on the 
reefs and shallows are in feet. 

I. I.—Ireland Island and Dry Dock. 

BZ.—Boas Island. 

S. I.—Somerset Island. 

B. I.—Bermuda or Main Inland. 

B. —Bailey Bay. 

II. —Hamilton, the capital. 

H. S.—Harrington Sound. 

S. B.—Shelly Bay. 

b\ —Platt’s Village and the outlet of Harrington Sound. 

E.—Elbow Bay, with modern sand dunes. 

G. H.—Gibb’slfill Light. 

D.—Devil’s Hole. 

C. —Causeway, destroyed Sept. 1 2, 1 hod, by a storm, and rebuilt 
C. II.—Castle Harbor. 

G. I.—8t. George’s Island and town. 

G. —St. George’s Harbor. 

S. C.—Main Ship-channel or entrance to Murray Anchorage. 

1). I.—David’s Island and Light. 

C. I.—Cooper’s Island. 

N. I.—Nonesuch Island. 

K. I.—Castle Island and ruins of King's Castle. 

The principal submerged sinks or drowned lAgoona, over 50 feet deep, are 
shaded with parallel lines, and numbered J-VI. Their probable ancient outlets, 
called 14 cuts,” are numbered VII to XV, 

I.'—Murray Anchorage. 

H. —Blue Cut Sink. 

III. —Sink north of Ireland Island, or Western Chub Cut sink. 

IV. —Brackish Bond Sink. 

V.—Chub Cut or Western Ledge Sink. 

VI.—Great Sound Sink. 

VII.—Cut in Long Bar, leading to a large passage 3 miles long and 
6 to 7 fathoms deep, running S.E. and N.W. inside Long 
Bar Beef. 

VUI,—Hog-dsh Cut, 7-10 fathoms deep, leading, to Chub Cut Sink, 
from the southwest. 

IX, —Chub Cut, 3-8 fathoms deep, leading to Chub Cut Sink, 
from the north, 

Tsufts. Com. Acad., Vol. XL 
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X.—Western Blue Cut, apparently partly roofed over by the 
reef, leading to Sink III. 

XI.—North Rocks Northeastern Cut, leading toward a small sink 
11 fathoms deep, not numbered (North Rocks Sink). 

XII. and XIII.—Ledge Flat Cuts, 7-0 fathoms deep, connected 
together inside the outer reefs. 

XIV.—Mills Breaker Cut, 8-10 fathoms deep, leading towards an 
irregular sink (not shaded) 9 to U fathoms deep, and about 
2 miles long. 

XV.—Main Ship-channel or the Narrows, a narrow, deep cut lead¬ 
ing to Murray Anchorage. 

Note. —The map is much altered from that of Agassiz by the addition of the 
three contour lines, at 10, 20, and 100 fathoms depths; by shading the deeper 
parte of the larger lagoons, where the depth exceeds 50 feet; and in Home other 
respect*. It is based on the Admiralty Chart, reduced by photography. 

11 .—Anchorages or submerged Lagoons ; Bottom Deposits . 

As stated on a previous page (p. 405), the area covered by the sub 
merged reefs and lagoons is more than ten times as great as the dry 
land. It has been estimated at from 200 to 2:30 square miles. 

But of this whole amount a very considerable pan consists of sub¬ 
merged lagoons, “sounds,” or anchorages, nearly free of reefs over 
large areas, or often equal in area to Castle Harbor and Harrington 
Sound. 

The more important of these are represented by the ruled areas 
(I to VI) ou the map (fig. 20). One of the largest and best known is 
Murray Anchorage (I), just within the narrows. This is large enough 
for a large fleet of war vessels, and the bottom, in 7 to 9 fathoms, is 
of tenacious white mud. 

The same white shell-mud and shell-sand are found over the bot¬ 
toms of all these enclosed lagoons, at depths of 4 to 14 fathoms. 
In the deeper parts the mud prevails and often becomes very fine 
and tenacious. It is called chalky mud by the sailors, or simply 
" chalk.” To the eye it appears to be almost entirely composed of a 
fine powder, but when washed through seives a considerable amount 
of shell-sand can almost always be separated, together with many 
small living mollusks, foraminifera, etc., but it is rather barren of 
life. 

We dredged up large quantities of such mud at many localities in 
Great Sound, Bailey Bay, Murray Anchorage, Castle Harbor, and 
Harrington Sound. In all these places its nature was similar, only 
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differing in fineries and in tlie amount of small shells and shell-sand* 
It was not very profitable dredging, but the siftings yielded many 
small undescribed shells, annelids, etc. 

On such white bottoms a very large black Holothurian ( Stichopus) 
is very abundant. It becomes 15 to 18 inches long, and three or 
four broad. Associated with it are numerous large, nearly black or 
dark purple sea urchins ( Toxopntustes). Both are conspicuous with 
a water-glass, on account of their dark colors. (See Part V.) 

The bottoms of chalky mud make excellent anchorages, for it is 
said that vessels never drag their anchors in it, owing to its tenacity. 
It is related that a British sloop-of-war, the “ Driver,” once lost her 
bowsprit, while weathering a northerly gale in Murray Anchorage, 
by plunging it ho deeply under water that she fouled it under her 
anchor cable, but yet did not drag the anchor. 

V>. — The Beefs or “Flats”; North Bocks. 

The outer reefs form an almost continuous semioval boundary wall 
to the region of lagoons, for over 80 miles, from east of St. George’s 
Island all around to and beyond the western end of the group. 
They are from half a mile to two miles or more in breadth and in 
most places are only slightly co\ered by water at low tide, so that 
the seas break heavily upon them, in long lines of white breakers in 



Figure $7.~The Beef* or Flats near North Rock. Phot. December, 1875, by 

«T. B. Heyl. 

windy weather. In many places, as in the vicinity of* the North 
Bocks, quite extensive areas of the flat reefs are laid bare by low 
tides. In other large areas the reefs are covered by from 1 foot to 
fi feet of water at low tide. These reefs are very irregular in form. 
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and often broken up into distinct patches or groups, and small 
detached heads, with deep and narrow channels between them. 
These broad nearly level reefs are locally called “ Flats.” (Fig. 27.) 

The four North Rocks, which stand on the platfoim of the outer 
reefs, about 8 miles north of St. George’s Island, are the only points 
that are exposed at high tide. The largest of these is only about 12 
or 18 feet high, above low tide, and about 7 feet in diameter (see 
figure 30). They are, like the reefs themselves, last remnants of 
what were once islands, now destroyed by the sea. (See map, fig. 20.) 

These locks are interesting historically, as well as geologically, for 
it was in close proximity to these that the “ Bonaventura,” with 
Henry May on board, was wrecked in 1503, as mentioned on another 
page, and so they were represented, with this wrecked vessel, on the 
reverse of the original seal of the Bermuda Company (see figure 29, 
eli. 23). They lie 12 miles N.N.W. from Catherine Point, at the 
eastern end of St. George’# Island. Mills Breaker, which is dry at 
low water, lies 6 miles N.E. from Catherine Point. (See map, fig. 
2 «.) 

Within the outer reefs, and between the anchorages, there are 
innumerable detached reefs and groups of reefs of various sizes and 
shapes, but often covering many square miles, where the water is so 
obstructed and filled with reefs that no vessels of any kind can pass 
through them, except small boats in pleasant weather. 

All these reefs are overgrown with corals of various kinds, sea-fans, 
serpulae, mussels, sea-weeds, corallines, nullipores, and many other 
living organisms, which greatly protect them from the wear of the 
waves, and on the outer parts raise the level considerably above that 
of the underlying limestone rock. Were it not for this protective 
covering the reefs would be speedily worn away and destroyed. 

Among the reef-corals that are most efficient, both in protecting 
and building up the surfaces of the reefs, arc the “ brain-corals ” 
(Mceandra), the “star-corals” ( Orbictlla and Siderastrma); Poritee; 
and the finger-coral {MUlepora (itcicornia). The latter is very 
abundant on all the reefs and rocks, including those near the shores, 
for it grows in very shallow water. It forms large and handsome 
masses of elegantly branched fronds, dark russet-brown in color 
when living. The common brain-coral (Jf. labyrinthiformU) is 
, exceedingly abundant, and forms thick, rounded masses, sometimes 
4 or 5 feet in diameter, orange yellow in life. The other brain-coral 
(M. cerebrum) forms similar masses, usually light yellow or greenish 
in color, chiefly on the outer reefs. (See Part V, and plates.) 
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The great star-coral, with star-shaped calicles about one-quarter or 
one-third of an inch arrows ( Orhlcella carernosa) 9 forms large solid 
hemispheres, but it only lives on the outer reefs. The smaller kind 
(0. annularis ), with calieles about one-eight of an inch across, is also 
found chiefly on the outer reefs, but is more common. The Sider - 
astrvpa radians , which has crowded, shallow, confluent stars, about 
one-eighth of an inch across, is very abundant both in shallow water 
and on the reefs. It grows in solid, heavy, rounded masses up to a 
foot or more across. Forties astreoides forms irregular rounded 
and tubercular masses, up to two feet in diameter, covered with 
minute stars, about of an inch or less in diameter. It is usually 
dark yellowish brown when living. (See Part V.) 

At the Western end of the group the reefs cover a very extensive 
semicircular area, extending 1 to 0 miles from land, with a perfect 
labyrinth of broken and detached reefs, but more continuous toward 
their outer margins. This reef area is larger than all the dry land. 



Figure 28.—Wreck Hill, as seen from the Sea, bearing N. ;* 4 ' East; after 

Findlay. 

Among the most dangerous of these reefs are the Chub Heads, 
which lie 9 miles from the shore at Wreck Hill ; Long Bar, of which 
the south part is 6 miles W.8.W, from Gibb’s Hill Light; and 
Southwest Breaker, on which the sea always breaks, and which lies 
li miles from the shore, and alwut south from Wreck Hill, which is 
a rather conical high bill, standing detached from the other hills, at 
the extreme western end of the main island. When seen from the 
sea it appears dark colored. From the southwest it appears flat¬ 
tened at the top, but from the south it is conical. It is usually the 
first land made in approaching the islands from the westward. (Fig. 
98,) The modern sand-dunes in the region of Elbow Bay, East of 4 
Gibb’s Hill Bight, are conspicuous at sea, from a long distance, by 
reason of their white color, and are called the Sand Hills. 
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13 ,—ftrpuline Atolls or “ Boilers” 

Along nearly the whole southern shore of the islands the reefs are 
situated much nearer to the shore. Most of them are not more than 
half a mile away, though in some places they may be nearly a mile 
from the shore. Along this coast most of them have taken on a 
peculiar form known ns “ boilers 4 ” or seipuhne atolls (See plates 
l\x\ ii-viii.) 

These are detached, rounded, elliptical, 01 irregulai reefs with a 
raised rim and excavated 01 cup-shaped central part. They \ary in 
size from those onlj a few feet in diameter up to those of 100 ieet 
or more Many are very regularly rounded The rim is formed by 
a solid, raised, living crust, made up of the hard eonvolutqjl tubes of 
serpuhe and Vermetns , barnacles, small black mussels, nullipores, 
corallines, and some tme incrusting eorals, such as Parties astreoides, 
and a few others. Usually the living rim rises from 1 to 2 feet 
above low-tide level, because the serpulie and mussels, of which it 
largely consists, can endure an exposure to the air of an hour or 
two, without inconvenience. But they soon reach their limit of 
endurance in this respect, and stop growing upward. (See Geology.) 

The seas, even in moderate weatbei, always break on such reefs, 
forming a line of outer white breakers nearly parallel with the shore. 

There is also, in many plaoes, as near Hungry Bay, an inner line 
of these “ boilers” of the same structure and form, very near the 
shore, and sometimes even united to the shore ledges at some points. 

These “boilers” are fundamentally of the same structure as the 
other reefs, for beneath the marginal crust of serpula*, etc., they 
consist of aohau limestone, like all the rest. 

Their hollow or cup-shaped form is due to the heavy»se&s that 
dash against the hard outer rim and fall over into the unprotected 
central area like a cataract, rapidly wearing off and carrying away 
the soft rock. 

Reefs having this character, in so perfect a form, have not been 
observed in any other part of the world. 

14 '—Channels or Natural Cuts through the Beefs. 

There are, besides the main ship-channel or “ narrows,” several 
^ other channels or “cuts” through the outer reefs on the eastern, 
northern, and western sides, through which vessels of small size can 
reach the anchorages and harbors, if they have a good local pilot 
and favorable winds. Some of these were formerly considerably 
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used by commercial vessela ; especially Hog-fish Cut, for reaching 
Elies Bay, or harbor; some of them are still used by the fishermen. 

No doubt some of these could easily be improved and made into 
safe channels for Jarg? vessels, if the British government thought it 
expedient to do so. 

These channels have a special interest in connection with the 
geology of the islands, and will, therefore, be discussed under 
Geology ; most of them are shown on the map, (fig. 20, p. Ho). 
Some of them, which are not indicated on the Admiralty Charts as 
extending through the reefs at all, are described by others as pass¬ 
able for vessels, though narrow and irregular. Therefore I have 
thought it heat to quote the descriptions of most of them from another 
work. On the map (fig. 20) tin* cuts are indicated by the Homan 
numerals, VII-XV. 

The most important one is the main ship-ehanuel, which is situated 
at the eastern end of the reefR and near the northeastern end of St. 
George’s Island. It is sufficiently deep for large naval vessels, hut 
is narrow r and crooked. It is, however, very carefully buoyed. (See 
map, fig. 20, S. C. and p. 4is). 

In this place it will best serve my purpose to quote the descrip¬ 
tions of most of the others, printed w’ith his sailing directions, by 
A. G. Findlay, 1870, who bad personally examined them.* 

“Proceeding northward, the next channel is Mills" Breaker Chan¬ 
nel , the entrance to which is half a mile North of the Mills’ Breaker. 
Its direction inwards is N.W, towards the Narrows, and is only used 
by Bermudian vessels in and out. (Fig. 20, XIV.) 

Continuing in the same direction, the north-eastern face of the 
reef presents an impenetrable and continuous reef, often breaking, 
until W’e come to the North Bock Channels^ having a southerly 
-direction. [North Rocks are at N., on tig. 20. | 

There are two channels by the North Rock; that on the eastern side 
of the Rock is called the Northeast, and the western, the Northwest 
Channel.f 

# These descriptions are essentially the same in the various editions, down to 
the 15th, in 1895, but with some verbal changes. 

t No passages through the reefs are indicated at the positions of eithei of 
these two channels on the U. 8. Hydrographic Office chart of 1877, corrected to 
April, 1900, and based on the “most recent British Admiralty Surveys” (1874 
and later). On the margin it is mentioned that extensive corrections wete made 
in 1895 and 1897. 

On that chart the outer parts of both cuts are indicated, as penetrating the 
reefs, but the inner portions are shown completely interrupted and blocked by 
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They are known only to a few of the pilots, and from that 
cause but seldom used, although it 5s said that the North-eastern 
channel h one of the best through the edge of the reef. big* 26, XI. 
The North-eastern channel is narrow and intricate at its entrance ; 
the general depth is 6, 7, and 8 fathoms ; hut in one spot but 5. At 
5£ miles in the direct line from the entrance, toward Murray Anchor¬ 
age, there lies a cluster of rocks, which renders a circuit to the westward 
advisable. The mark for clearing the West end of these, the Three 
HiU Shoals, is Painter’s Hill, over a hill on the western side of ,the 
Ferry at St. George’s Island, bearing 8.S.E. There is also a channel 
through the shoals, which is more direct, the mark for which is 
Painter’s Hill in the hollow or saddle of two hills (hence their 
name), at the West end of St. George’s Island, bearing S. 4 E. As 
soon as the shoals are cleared in either case, which will be when 3j 
miles from the shore, you can bear round to the 8.E. to Murray 
Anchorage, this part of the reef being clear. (Fig. 20,1.) 

The next is the Blue Cut t on the western side of the reef, but can 
be used only by small vessels. It is exceedingly narrow and intri* 
cate, and has only 8 feet water in places. Its direction is to the 
East of South. (Fig. 26, X.) 

The Chub Cut is the next channel southward ; this is also narrow 
and dangerous. It leads southerly to Wreck Hill, or first southerly 
and then easterly to Ireland Island. (Fig. 26, IX) 

Hog Fish Cut lies at the south-western angle of the islands. For 
half a mile in a north-easterly direction it. lies through numerous 
rocky shoals, and then turns to the N.W. It leads to Ireland Island 
and to Elies Harbour.* (Fig. 28, VIII.) 

The Hog Fish Cut, which has recently been examined with a 
view to its improvement, is the most convenient at the West end of 
the islands, particularly in the winter season, when the winds prevail 
at N.W., and the danger of being at sea and about the islands is the 
greatest. 

the shallow reefs, indicated by shading and crosses. Whether marked natural 
changes have occurred since 1870, I cannot say, but it seems very doubtful. 
Perhaps it was not deemed expedient to indicate these channels, as they actually 
exist, owing to their intricacy and dangers, or for strategic reasons. That such 
channels are generally filling up with mud at the bottom, and by the growth of 
the corals on the sides is very certain, but such changes are so Slow that in a 
period of 80 or 40 years we should not expect them to be very evident. The 
Northwest channel is not indicated on fig. 26. 

# Bliss Harbor was named for Mr. William Eli, who Was settled on it* shore in 
1681. The mane is sometimes erroneously written “ Ellis.” 
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The Hog Fi»b Cut, though not far from the land, is an entrance 
from the ocean, through the outer barrier of rooks. Before arriving 
at the Cut there are the Bream Shoals , to bo carefully avoided. 
The course through what are called the Chops of the Cut is nearly 
at a right angle ; the turn is very sudden and sharp, and the 
greatest nicety must he observed by the pilots in navigating it. 
The course in from the ocean to Hog Fish Cut is N.E., and from the 
Cut to the Kitchen Shoal* N.W.; and the passage is so narrow that 
it does not afford sufficient space for the vessels to tack in, and when 
a passage through them shall he attempted, it must he without a 
change of tack. These difficulties are felt more especially in the 
winter season, when the winds are generally unfavourable for pass¬ 
ing the Kitchen Shoals. To remedy this evil, the committee 
appointed for the purpose (August, IH40) recommended the removal 
of the centre Kitchen Shoal, of coral (8 feet on it at high water), 
by the same means employed at St, George’s Harbor, when a passage 
sufficiently capacious would be opened, and vessels, now often 
compelled to remain at sea, or make the circuit of the island in 
search of shelter, would find an easy and ready access to port. 

The various channels hen* mentioned, having different directions, 
are available according to the wind, that which is fair for one being 
the reverse* for others ; but they must not be attempted without a 
pilot, who will immediately come off from St. David’s Head, upon a 
signal being given to that effect; and a vessel in the offing requiring 
a pilot, it is telegraplred from one part of the island to the other 
They will be best understood by referring to the Chart of these 
islands.* 

The south-eastern face of the reef forms nearly a continuous line 
of breakers, about 2 cables’ lengths from the shore, and has no 
entranoe or shelter till we come to Castle Harbour , the entrance 
to which, past the King’s Castle, is in a N.W. direction. (Fig. 26, 
KI.) There is no other opening through the reef between this and 
the channel under St. David’s Head, before described.” 

15 .—Tides and Currents. 

The tides vary to a considerable extent according to the force and 
direction of the wind, and the same is true of the variable currents 

* A Chart of the Bermudas or Somers 1 Islands, with Flans of the Narrows and 
Murray Anchorage, and St. Georges Harbour, Ac., by A. G. Findlay, F.R.G.&, 
published by Mr. R. H. Laurie, London, 1870, accompanied by a description of 

the islands. 
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between the reefs. Ordinary tides rise from aJ* to 4 feet, but the 
spring titles may rise 5 feet, and in gales of wind sometimes 7 feet 
In Harrington Sound there is usually only 6 to 8 inches of tide, seldom 
a foot. Near the shores tho tidal currents run in various directions, 
often varying according to the winds. 

In 1600, the Royal Society of London (founded in 1062) sent to 
Mr. Richard Norwood, the surveyor, a long series of questions con¬ 
cerning these islands and their productions, whale fishing, etc. 
Many of these were answered in a letter from Mr. Richard Stafford 
(later Judge Stafford), July 16, 1608. Mr. Nowood replied to the 
questions concerning the moon and tides, in a letter of June 18, 1607. 
Both letters were published in the Philosophical Transactions, vols. 
II, III. 

In his letter Mr. Norwood gives several facts as to the tides, lie 
stated that the tides commonly rise 4 feet, at spring tide 5 feet, but 
that they are variable according to the wind ; in calm weather the 
flood tide sets from the southeast; high water occuis at 7 o’clock 
on the “ change day.” 

10.— The Soil; its Origin and Composition . 

With the exception of the black peat or muck of the swamps and 
marshes, all of the soil of the islands has been produced as an insolu¬ 
ble residue, or impurity, left after the solution of the limestones and 
shell-sands of the islands by rain water, but it is usually mixed with 
more or less disintegrated limestone, and some organic matter. 

These rooks and sands always contain a small amount of earthy 
impurities, often not more than 0.6 of one per cent., and seldom more 
than one per cent., which consists mainly of clay and iron oxide, and 
with a little phosphate of lime, potash, etc., to which the soil owes 
its fertility. 

This process of forming soil is a very slow one, and indicates, as 
well as anything else, the long period of time that has elapsed since 
the Bermudas became dry land. The average thickness of this soil 
has been variously estimated at from one to two feet, which would 
require the destruction of at least 100 to 200 feet of limestone. (See 
under Geology.) 

Where the decomposition has been complete, this soil is a reddish 
clay, the color being due to an excess of iron oxide, but in most 
places the clay soil is mixed with considerable shell-sand, or grains 
of undecomposed rock. In many places the latter forms the greater 
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part of the bulk. In some flections of the limestone rooks, as many 
as five to seven buried layers of red clay, generally thin, may be 
seen, indicating as many successhe periods of surface decomposition, 
each of pretty long duration. 

The mixed soils are the belter, and when they contain xegetable 
mould they are often remarkably fertile. 

There is ample evidence that the original virgin soil of llermuda 
was wonderfully fertile.* Tobacco and corn were the principal crops 
for nearly a hundred years, and both are notoriously exhaustive to 
soils, especially the tobacco, which requires much potash. (See Part 
ill, Tobacco.) 

Large amounts of tobacco were* exported for 80 years,—sometimes 
as much as 200,000 pounds annually, but wc find no record of any 
artificial fertilizers having been used during that timo,f and an but 
few cattle were kept, there could hax e been but little manure used. 
Probably seaweeds were used to some extent, as now. The burning 
of the cedars and brush would have furnished some potash to the 
soil for a time, but not for any long period. There could lia\ e been 
but little rotation of crops. Therefore, it is very remarkable that 
mi}' decent crops could have been raised on the same ground during 
all that time, and ever since, in many cases. 

Oapt. John Smith, in his General History, ed of 1020, said that the 
fertility in some places had decayed “and in many places decaycth.” 
There is abundant positive evidence that the soil did become very 
badly exhausted in many places, and the crops depreciated greatly 
in the lsth century. From 1700 to 1840 agriculture was not 

# The Kev. Mr. Hughes, in his letter of 1614, speaks of their raising two crops 
of wheat each year, and adds the fallowing as to the fertility of the soil, etc •— 
u The earth is very fertile, and so mellow and gentle, as it needeth neither plow¬ 
ing, nor digging, so that after the wood is taken off, and the grasse and weeds 
bee burnt and destroyed, and the common business of Fortifying bee once ended, 
men shall live heere in much ease, without such moyling and toyling as in 
England, The greatest labour will be worming and pruning of some plants, 
which children may doe as well, and better than men,” 
u I wish that all they that hereafter shal come hither out of England would 
consider with themselves that these Hands were never inhabited till now, and 
that therefore they must of necessity labour hard at first, and be contented to 
endure hardnes and some want of many necessaries/’ 

By 41 wheat” he probably meant maize, as is plainly indicated in other pas¬ 
sages of his writings. Beal wheat does not flourish in Bermuda. 

f True artificial fertilisers, in the modern sense, were then unknown, but in 
New England, at that time, it was customary to use fish and fish refuse, as well 
as wood ashes, for fertilisers. 
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prosperous, but that was due partly to Roeial and commercial condi¬ 
tions. At the present time the soil, in’ spite of the modem use of 
fertilizers, is probable much less fertile, in most places, than the 
original virgin soil. "Nevertheless, the soil in some districts is still 
wonderfully productive. There is no evidence of any change in the 
climate, but quite the contrary. Still it I s * doubtful if pineapples 
could be raised there in such abundance, and of so good a quality as 
they were in 1020 to 1050. 

The lack of the shelter from the bleak suit winds, furnished at 
first by the cedars, would account for some of the change, hut the 
exhaustion of the vegetable mould, potash, and phosphates in the 
soil was probably the main cause. 

Even now, many planters take far more oi such essential materials 
from the soil than they give back to it, lor they expect to raise two 
or three crops each year on the Rarne ground, with perhaps only one 
very scanty supply of fertilizers 

The very primitive and imperfect methods of cultivation practiced 
for over 200 years render it still more remarkable that they could 
have raised as much as they did* Up to about WO, the Common 
plough was almost unknown in Bermuda. All the cultivation was 
done with the hoe, and mostly by slaves. It was, of course, a >ery 
shallow cultivation, carried on with no scientific knowledge. 

Under these circumstances a study of the composition of the 
natural soils of Bermuda, and especially of the red clay, becomes of 
much interest. The red clay contains a notable quantity of phos¬ 
phates. 

At the present time a liberal amount of fertilizers is used by many 
of the more enterprising planters, with marked success. In 1901, 
2(5S0 acres were under cultivation, according to the census returns. 

17.— Analyses of Bermuda Soils . 

Governor Lcfroy has given the results of several analyses, which 
are as follows 



ANALYSES OP BERMUDA SOILS HAVE BEEN ADAPTED FBOX THOSE PUBLISHED BT GOTEREOB LeFBOY. 
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The numbered samples of soil in the accompanying table came 
from the following places: 

The samples of soil forwarded to Mr. Manning for analysis were 
as follows:— 

No. 1.—Pure white sand taken from the bottom of the hill on the 
Pembroke marsh bide of Mount Langton. 

No. 2.—A chalky mud, which occurs m a \ein in the same locality. 

No. 3.—Pure virgin red earth from tho layer on the east side of 
Bishop street, Hamilton, about 00 feet abote the sea. 

No. 1.—Good average agricultural rod soil, taken from a field on 
the Devonshire College ground, which at tho time was under 
tomatoes. 

No 5. —Very red soil from Mr. Gibbons’ farm near the Causeway, 
under arrowroot at the time. 

There can scarcely be a doubt that with so good a soil as a foun¬ 
dation, and with so favorable a climate, immense crops could be 
grown by the modern scientific methods of intensive culture and 
abundant use of the proper fertilizers, adapted to any required crop. 
It would seem probable that th6 culture of a high grade of tobacco, 
on modern scientific principles, at*d under cloth frames, 4 * could be 
made \ery profitable. 

ltf.— The Climate. 

The tables printed below will give a fairly good idea of the 
climate, as observed during a series of years. The principal peculi¬ 
arities are due to the insular situation and the proximity of the Gult 
Htream. Both these factors tend to prevent extremes of temperature 
and sudden changes. But the temperature and dampness of the air 
vary greatly according to the direction of the wind, especially in 
winter. The northerly winds are usually cbld and chilly, and are 
often accompanied by cold rains, but at other times by cool and dry 
weather. But southerly and southwesterly winds from over the 
Gulf Stream are warm and damp ; they are the prevailing winds in 
summer, and usually, also, in the winter and spring, but northerly 
winds are often nearly as frequent in winter. Fogs, however, are of 
very rare occurrence. 

The average temperature during tho three winter months and 
March is from 63* to «0° F.j April, about 65°.S; May, 70°.5; June, 

* In early times the tobacco crop was often much damaged, or nearly destroyed, 
by blighting winds, probably due largely to the salt spray in most cam. The 
use pi thin cloth shelters, which has been found so advantageous in this country,, 
especially in Connecticut, would he worth trying in Bermuda. 
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76°; July, 80°; August, 81°.7; Kept., no°; Oct., 73°.7; Nov., <58°, The 
average for the year in about 70° F., but ranges from C9 rt 5 to 70°.5. 
But temperatures as low as 50° to 53° are not uncommon in winter ; 
42° is rarely reached. It is rarely as high as 87° in summer, but the 
mean relative humidity, during the summer months, ranges from 80 
to 01. 

a. — Rainfall; Hail; Thunderstorms ; Fogs ; Moisture . 

The amount of rainfall is large, and it seems to be somewhat larger 
at Hamilton and Ireland Island than at St. George’s. According to 
Lefroy’s tables, covering eleven and sixteen years, respectively, it 
was 54.00 inches at Ireland Island and 48.01 niches at St. George’s. 
The amount near Hamilton in later years usually varied between 58 
and 03 inches, but in 1898 was only 48.19, and m 1900 it was (57.05 
inches. (See Tables, pp. 500-502.) 

The rainfall is usually pretty well distributed throughout the year, 
but is generally greatest in October and November and least in the 
summer months, when droughts are not uncommon, but seldom very 
prolonged. Usually more or less rain tails on from one hundred and 
ninety to two hundred and seven days ; and on at least half of the 
days of all the months from November to April.* But in many 
cases the rains are mere showers of very brief duration. 

Fogs are of rare occurrence, but really dense fogs are scarcely 
known about the Bermudas, so that vessels rarely if ever get ashore 
on that account. We observed land fogs in the early morning, 
several times in March ; sometimes it was somewhat dense, but it 
soon passed away. 

The air is, for the greater part of the time, decidedly moist, as 
shown by the tablos below, and in the summer time it is often nearly 
saturated with moisture, so that it is very oppressive to many persons. 

Several rather severe hailstorms have been recorded, but they arc 
not at all common, f Ktrachy records that in 1009:—“ In the begin¬ 
ning of December wee had great store of kayle.” Lefroy says that 
on Feb. 20, 1872, “the ground was in some places white with hail, 
which did not disappear for some hours.” 

* Owing to tbs amount of rainy weather in the cooler mouths, and the mois¬ 
ture of the air generally, the climate of Bermuda is not well suited for many 
invalids who go there. For consumptive patients, especially, who usually need 
a dry climate, the conditions are not favorable. For nervous diseases it seems 
to be excellent. 

t According to the New York papers a hailstorm occurred at Bermuda, 
April 21,1902. 
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Thunder showers are very common, and they occur in all months 
of the year, but they are usually of short duration, though some* 
times very violent. 

b .— Winds; Hurricanes ; Gales. 

The climate must be considered as decidedly windy, as the tables 
will show. Perfectly calm days are of rare occurrence, except during 
the summer months, when there will sometimes be several perfectly 
calm days in succession, but a few pearly calm days usually occur in 
each month. The mean annual velocity is eight to nine miles per 
hour. Strong gales and severe storms are not uncommon in the 
cooler months, from November to April, but the very destructive 
cyclonic hurricanes that have occasionally visited the islands, gen* 
erally occur in August or September, more rarely in October and 
November. 

* 

One of the most violent hurricanes on record occurred in the night, 
Sept. 12, 1891). This did very great damage to the trees and to 
property, but no lives were lost. It earned away most of the long 
stone causeway fro pi the Main Island to St. George’s, and greatly 
damaged the wharves and buildings at St. George’s. It also did 
• great damage to the causeway and other works at Ireland Island, 
and at other places at that end of the islands. (See p. 442.) 

Another hurricane of nearly'the same character, and perhaps of 
even greater violence, visited the islands just 60 years earlier, on 
Sept. 11 and 12, 1839. That stonn also did great damage by uproot¬ 
ing large numbers of trees and unroofing and’blowing down houses. 
Similar hurricanes are several times recorded in the early settlement 
of Bermuda. 

One in Governor Moore’s time, 1612, blew down his framed chnroh 
and did other damage. A severe storm is mentioned in 1619. 

Captain John Smith stated that in the last of November, 1819, 
there was a “ terrible Henoano ” which “ blew up great trees by the 
roots.” The magazine ship “ Warwick ” was wrecked in the harbor,* 
and the “ Garland ” was only saved by outting away her masts. A 
little later in the same season there was another similar storm which 
blow down the new lookout tower and blasted the entire orop of corn. 

* The Her. Mr. Hughe. In 1620 referred to thie wreck M follows i “ Consider 
also the goodnee of God in preserving ell shipper belonging to these Hands so ae 
none have beene cast away neither going nor coming: true it ie that thie last yearn 
1619 a ehip wae oast away, not going nor coming, but riding at anker in the 
harbour.” 
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Aug. 1«, 1029, there was sft great a storm that the governor and 
council the next year (1080) ordained a proclamation, setting aside 
its anniversary as a day of thanksgiving and prayer. In Governor 
Roger Wood’s proclamation, ho said that although the Lord had seen 
fit to destroy their houses and crops, he had spared their lives. 

In the order of the governor and council it is mentioned that: 

“ Their buildings and croppos in generall were utterly ruinated by 
the saide guste, without taking away the life of any man, woeman 
or cliilde, which ought never to bee forgotten.” 

It was also ordered that the public buildings then blown down 
should be repaired as soon as possible, namely:—the Courte of 
Guard; the Prison ; Warwick Fort; and Pembroke Fort. 

The ship “ Virginia Merchant ” was cast away on the south coast, 
in a severe storm, March 24, 1801, and 17o lives were lost. 

In October, 17hu, there was also one of the severest hurricanes 
ever recorded thcie. Houses w f ere blown down and cedars were torn 
up by the roots. The tide rose to a great height and much damage 
and loss to shipping occurred. 

On Monday night and Tuesday morning, Feb. 10 and 17, 1784, 
according to the Royal Gazette, there was a heavy storm; trees were 
tom up ; houses damaged ; boats lost and destroyed. The Assem¬ 
bly of the Island, which was to have met at St. George’s, could not 
come out of the country on account of the storm. 

The Bermuda squalls or gales are sudden and violent tempests, 
occurring particularly in the winter season. Findlay described these 
gales as follows ; 

“ As the day close*, the whole horizon becomes obscured by dark 
and heavy clouds, and the thunder and lightning, which precede the 
first squall, give notice of its approach. After the commencement, 
the wind, continually shifting, blows in tremendous gusts at inter¬ 
vals of every 20 or 80 minutes, a dead calm intervening ; and the 
sea, rising in confused and breaking waves, renders the situation of a 
vessel, particularly a small one, very dangerous. 

The conduct pursued by seamen, and which appears to be the 
most advisable under such circumstances, is to furl the ship’s sails, 
and endeavour to get before the wind; by which means she may 
ultimately ran clear of these local squalls into a steady breeze.” 

A local tornado is recorded as having occurred at Tucker’s Town 
in 4875. It destroyed a small dwelling house and carried the oocu- 
pants some distance, injuring the owner and killing his wife and 
children. Storms of this character appear to be rare in Bermuda. 

Teaks. Com. Ac**., Vol. XI. 89 Mat, 1908. 
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c .— Jimperature / Frosty Ice> and Snow. 

Frosts have been recorded only a few times during the whole 
period of the history of the islands, and in those cases they have 
been light and probably local. No great damage, even to tender 
plants, has ever been recorded as caused by frosts. 

Governor Lefroy cites two authentic ease* : Dec. 24, 1840, when 
ice was formed in tubs, in low r situations, “ to the thickness of a half- 
crown,” and vegetation w r as considerably damaged, according to 
some writers; and Feb. 21, 1878, when the thermometer on grass 
^ registered 28°. 2 F. 

A few scattering flakes of snow have been seen in a few instances, 
but so rarely that it is regarded as a remarkable event. On March J, 
1784, at St. George’s, according to the Royal Gazette, “ A light flight 
of snow fell here. In a house the thermometer w T as as low as 48°, 
out of doors 44°.” One instance was in inn or 1812; another, 
March 4, 1874. 

There is no evidence of any definite change in the climate since 
the islands were first settled. Jourdan’s description, in 1(510, would 
still apply very well:— 

“In August, September, and until! the end of October, wee had 
very hot aud pleasant weather, onely (as I say) thunder, lightning, 
and many scattering showers of Rame (which would passe swiftly 
over, and yet fall with such force and darknesse for the time as if it 
would never bee clecrc againe) wee wanted not any: and of raine 
more in Summer then in Winter, and in the beginning of December 
wee had great store of hayle (the sharpe windes blowing Northerly) 
but it continued not, and to say truth, it is wintry or summer 
weather there, according as those North and North-west windes blow. 
Much taste of this kind of Winter wee had ; for those cold windes 
would suddenly alter the ayre: but when there was no breath of 
wind to bring the raoyst ayre out of the Seas, from the North 
and North-west, wee were rather weaiy of the lieate, then pinched 
with the extreamitieof cold: Yet the three Winter moneths, Decem¬ 
ber, January, and February, the winds kept in those cold corners, 
and indeed then it was heavy and melancholy being there, nor were 
the winds more rough in March, then in the aforesaid moneths, and 
yet even then would the Birds breed. I thinke they bredde there 
most monethes in the yeere, in September, and at Christmasse I saw 
young Birds,* and in Februarie, at which time the mornings are 
there (as in May in England) fresh and sharpe.” 

# The “cahows” bred in December and January according to all the early 
accounts. * 
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According to Governor Lefroy the lowest records of temperature 
are most apt to occur in March. He Rtates that in the years 1872-77, 
a thermometer on grass registered below 40°, 17 times, viz.:—Dec¬ 
ember, twice; January, four times; February, three times; March, 
eight times. The lowest was 34°, in January, 1874 ; the lowest in 
March was 35°, in 1877. 


Table of Mean Monthly Temperatures and Rainfall. 

The following table is copied from Governor Lefroy’s work on the 
Botany of Bermuda : 

Conditions of Temperature and Rainfall affecting Vegetation in 

Bermuda * 


TYmpeiftture 
of the air. 


Temperature 
ot the noil: 


Mean 

rainfall. 


1 9 a.m. | 

8 P.M 

at 6 lusJatlSIns.j 

iuuiitie 


0 

• 

0 

o 

In. 

January. 

. 64.0 

65.5 

62.0 

62.5 

8.8 

February . 

. 621.7 

65.1 

61.1 

61.4 

4.2 

March. 

.i (18 8 

65.5 

, 61.5 

61.5 

8.6 

April. 

. 67.4 | 

69.8 

1 64.8 

64.9 

8.8 

May. 

72.0 i 

78.5 

1 60.0 

69.5 

4.1 

June. 

. 76.8 | 

78.8 

1 74.5 

78.0 

8.8 

July. 

. 81 8 ! 

82.9 

78.8 

77.9 

4.0 

August. 

. 82.5 

84.2 i 

70.1 

79.2 

8.9 

September. 

. 80.2 1 

81.9 

77.1 

76.9 

4.8 

October. 

. 75.5 

76.7 

78.4 

78.7 

6.7 

November .. 

. 69.8 

71.1 1 

67.2 

68.1 

5.7 

December .. 

. 65.4 

66.4 | 

62.9 

68.2 

4.0 


i 71.0 1 

73.4 

69.8 

60.4 i 

I 51 4 


The mean annual temperatures of the air during 22 years was 
7l°,9 at 9 a. m,, and 73°.4 at a i\ m. 

The mean temperature of the soil at the depth of 12 inches was 
09. p 4, which is probably very close to the true mean anliual temper¬ 
ature. Ho gives the average annual rainfall, for the same period, as 
51.4 inches. 

* The mean temperatures are given by observations extending (with some 
lacunas) from August, I860, to March, 1877. The temperature of the soil at 6 
inches is the mean between observations at 9 a.m. and 5 F.M., apparently the 
hours of extreme daily range. The temperature at 12 inches is that at 9 a.m.; 
the dally range at this depth is under 0°.5, and is about the mean at 9 a.m. 
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e.—Drouths and Famines. 

Throughout the early history pf the islands there were frequent 
seasons of scarcity of food, and sometimes of genuine famine during 
the winter, but the reasons for this are frequently not given, except 
as an infliction sent upon them by the Lord for their sins, as stated 
in the proclamations of the governors. 

The causes of some of these famines have been mentioned in other 
chapters. Not infrequently lack of food was due to the destruction 
of the crops by hurricanes, as in J029, when the “great gusto” of 
August 1 rt destroyed all their crops and many of their houses and 
forts, and was followed in the next winter by a partial famine. (See 
p. 4ft7.) 

In 1010 to KUO great scarcity of food was due to the plague of 
wood-rats that ate up all their crops, even digging up the seed as 
soon as planted. (See Part III, eh. 3‘k) But several seasons of great 
scarcity have certainly been due to summer drouths, though these 
are not often very severe. 

A proclamation for thanksgiving was issued by Governor Sayle, 
Thursday, Aug. 22, 1002, because it had pleased God “to send us a 
gratious rain in a plentiful maimer, thorow his tender mercies and 
compassions.” lie explained that before the rain came, ho had been 
about to appoint a day of fasting and prayer, on account of “ a great 
and terrible drouth upon the land, that all things were even withered 
and dried upp, soe that the dumb creatures began to languish.” 

In the summer of 1784 there was a severe drouth. It was so 
severe that according to an item in the ItoyAl Gazette, “ there is 
scarcely any grain left for the horses and cattle.” 


f—Temperature of the Sea. 


The average surface temperature of the sea varies in different 


months, about as follows: 

January .. 

. 50 -68° F. 

February. 

. 5ft - 68 

March. 

. na-efl 

April. 

. 66-71 

May. 

. 70-76 

June.... 

. 75 * 80 


July. 79 n -83 <> F. 

August. 82-85 

September. 83-75 

October. 75 - 6ft 

November.* 69-65 

December... 65-61 


19.— Remarkable Instance of the Death of Fishes, etc., due to Cold¬ 
ness of the Sea, in 1901. 

During the months of February and the first part of March, in 
1901, the weather at Bermuda was unusually cold, stormy, and wet. 
The temperature fell, at one time, as low as 45 F. The continued 
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low temperature and the cold northwest winds, persisting for many 
days together, appear to have been sufficient to cool the sea-water 
beyond the limit of endurance for many of the tropical fishes found 
there, so that vaRt numbers died and were washed ashore, especially 
during the first week of March, all along the coast, but more abun¬ 
dantly around the shores of Hamilton Harbor and the adjacent 
islands. The stench from their decomposition became so great that 
the local government was obliged to aid in their removal, early in 
March, foi sanitary reasons. 

The fishes that died in the largest quantities were two of the com¬ 
mon shallow’ water sj>ecics, viz: the hamlet grouper and the red 
squirrel fish. Later in the season these and other fishes that had 
previously been common were found to be scarce and difficult to 
obtain. In fact, most of the ordinary market fishes w r ere much 
scarcer than ever before. 

Among other interesting fisheH seen dead on the shore were the 
green parrot-fish, large porcupine-fishes, hog fish, Spanish lady-fish, 
trunk-fish, angel-fiBb, etc. 

The following partial list* of species includes those that were 
particularly noticed among the dead fishes, March Hth to 10th :— 


Squirrel-ft«h.. Holoeentru* Ascension** 

Hamlet Grouper. T . Epinephelus stria tun. 

Parrot-fifth . Psendoscarutt yuacamaUt . 

Porcupine-fifth . Dlodon hystrix. 

Trunk-fifth . I&Hophry* trtqueter. 

Cow-fish .. Lactophry* trioomis. » 

Small Rook-fishes. Mycteroperea bonaci (young) 

Spanish Angel-fish, Cat aline ta . .Bolacanthus tricolor , 

Rainbow Flounder .. . Platophrys lunatus, 

Guapena; Ribbon-fish. + laneeolatus. 

Green Moray.. LycodonUn funebrts. 

Bermuda Hog-fish .. Lachnolaimus maxima*. 

Spanish Lady-fifth. Harjm rufa 


In this list, very incomplete as it must be, there arc two species 
that had not been previously recorded from Bermuda waters, so 

* I am indebted to my non, A, Hyatt Verrill, for part of the above list, for he 
arrived in Bermuda March 7tb, when the shores were still covered with the 
dead fishes, though most of them were then so badly decomposed that they could 
not be preserved. Had he been on the ground a week earlier, he could have 
made, without doubt, a very valuable collection of the fishes, including many 
rare specie* not in the above list. When I arrived at Bermuda, April 18th, the 
most of the dead fishes had disappeared, though skeletons of some of the more 
abundant species were common; but a few dead, or nearly dead, specimens of 
some species were still often found floating st the surface. 
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far an I know, viz: the Guapena (Eques lanceolatus ), of which a 
dingle specimen, with its characteristic color markings still visible, 
was found dead on the shore near Hamilton ; and the Green Parrot- 
fish (Pseudoscarus guacumaia ), which was found in considerable 
numbers on the shore of Long Bird Island. The latter was recogniz¬ 
able on account of its remarkable turquoise-blue teeth, some of 
which were* preserved by Mr. A. II. Verrili. 

Those fishes that habitually live in deep water, among the outer 
reefs, such as the red snapper ( Neomwius aya ), large rock-fishes 
(Mycteroperca bonacl ), amber-fishes, etc., appeared not to have been 
much affected. 

Many of the corals seemed to have been injured also, and some 
were killed. In Harrington Sound and Castle Harbor we noticed 
many recently dead specimens of Pontes ( P\ clavaria and P. ustre- 
oides); some of Ondina; and the “ rose-coral 11 (Mussa, or fsophylli/t, 
dipsacea) 9 and in Harrington Sound, large numbers of dead speci¬ 
mens of the “hat-coral” or “shade-coral” (Agtiriciu frugdts). 

It was also remarkable that the very common “ rose-coral ” (Mussa y 
or Isophylfia, dtjutacea), even when apparently healthy, was very 
rarely seen expanded, in March and April, INOl. Indeed, I do not 
think that a siugle specimen, of the hundreds that were examined 
during the month of April, was in full expansion. Nor could we 
induce any of the numerous specimens, brought in for the purpose 
of study, to expand satisfactorily, although they were treated with 
the greatest care. This was in very marked contrast with its behavior 
in the spring of 189 H, when nearly all the specimens were found 
fully expanded and active, and when brought into the laboratory, 
with no particular care, they would expand fully and freely, for days 
together, presenting a very beautiful effect, owing to their various 
bright colors, among which emerald-green tints w r ero conspicuous. 
Last year the brighter tints were mostly lacking, and gray and lav¬ 
ender were the predominating colors, probably on account of their 
less healthy* condition. 

One very large specimen of the Octopus (Octopus rugosus) was 
found dead on the shore, early in March. This species, also, like 
many others, seemed to be far less common than in 1898, But as a 
njle, there did not seem to have been any noticeable change in the 
numbers of most of the Mollusca, Crustacea, annelids, and other 
invertebrates that live buried in the sand or sheltered in cavities of 
the reefs. Some of the crabs that live exposed on the shores 
appeared to have been killed in large numbers. The very common 
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Cliff-crab (Grapsus grapsus) was found to bo much less abundant 
last spring than it was in 1898, and another species of Cliff-crab, 
having the same habits (Plagusia depress**), which we found com¬ 
mon at Castle Island, Bailey’s Bay Island, etc , m 1898, could not be 
found at all, last year, though we searched for it in the same places. 

That the unusually low temperature of the water that prevailed 
in February and the first part of March was the principal cause 
of the death of the fishes and corals, hardly admits of doubt 
Under ordinary conditions many of the tropical species, found at 
Bermuda, are living in winter nearly at their extreme limit, as to low 
temperatures, so that even a small falling off fiom the usual average, 
for any considerable length of time, would be certain to prove fatal 
to them. It is certain that a marked decrease below the usual winter 
temperature took place during a part of Febiuary, amounting to 
about 2° F. below the average for the corresponding periods in most 
other years, as shown by the meteorological records. But the same 
decrease in temperature has repeatedly occuired without killing the 
fishes. « 

Unfortunately, I have not been able to secure careful observations 
on the temperature of the water, during February and March, 1901, 
but any marked decrease in the average temperature of the water, 
for a number of days, would be certain to affect the air in the same 
way, though to a less extent. I am indebted to Mr. II. E. Williams, 
Acting Chief of the United States Weather Bureau, for the follow¬ 
ing statement of the temperature and rainfall prevailing at Bermuda* 
during February, 1901 : 

“The mean temperature at Hamilton, Bermuda, for February, 1901, 
was 69.5 F. The average temperature for February at Hamilton is 
61.6. The rainfall for the same month was 5.66, being 1J0 inch in 
excess of the normal. For March, 1901, the monthly meau tempera¬ 
ture was 62.4 F., or 0.2 above the normal The rainfall was 8.55 
inches, or 2.90 inches above the normal. The month of February 
was an exceedingly stormy one over almost the entire North Atlantic, 
there being a succession of gales from the beginning of the month to 
about the 26th, Many of these disturbances extended as far south¬ 
ward as Bermuda. The weather for March was decidedly more 
tranquil, although a greater amount of rain fell.” 

That the mean temperature of the air was not sufficiently low, 
during February and the first week of March, to have directly 
caused the death of the fishes, is evident, because it has often been at 
least twa degrees lower during January and February, in other years, 
without producing any such effects. 
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The most marked and remarkable feature m the meteorology of 
February was the unusual persistence of the northwest winds. 
According to the meteorological tables kindly furnished to me by 
Mr. T. Q. Gosling, of Hamilton, northwest winds are recorded 
forty-two times in February, 1901, as contrasted with nineteen times 
in 1900. They were continuous for four days, from the 5th to the 
9th, and again six days, from the 1 1th to the 19th. North and north¬ 
east winds were also frequent. These northerly winds were usually 
accompanied by a fall of six to nine degrees in the temperature ol 
the air, as contrasted with southerly and southwesterly winds. That 
these persistent northerly winds caused currents of cold northern 
waters to impinge upon the shores of the Bermudas can scarcely be 
doubted. Moreover they might easily have caused an upward flow 
of the cold waters that rest against the submerged slopes of the 
islands at the depths of forty-tivc to sixty fathoms and more, for 
the surface currents, set in motion by the long-continued northerly 
winds, would inevitably also cause an upward flow of the colder 
waters of the submerged slopes, as I have many years ago proved to 
be the case on our own coast. By these combined effects, it is easy 
to understand how the body of shallow warm waters around the 
Bermudas could quickly have been cooled sufficiently to kill the more 
sensitive species of tropical fishes. These would naturally be those 
that habitually live in shallow water and among the sheltered places 
near the shores, where the water is usually warmest. 

I was told by elderly and intelligent persons, who have always 
lived in Bermuda, that no such instance of the death of fishes in 
large numbers had occurred there within fifty to sixty years, or so 
far back as they could recollect. Nor can I find any record of any 
similar event in the early annals of Bermuda. 

Heveral instances of the death of vast numbers of fishes on the 
Gulf Coast of the southern United States, and especially on the 
west coast of Florida, are on record. The actual causes of the fatal¬ 
ities in that region are not fully known. In view of the instance 
recorded above, and the famous case of the death of the tile-fishes, 
etc*, beneath the inner edge of the Gulf Stream, in 188t>, it is not 
improbable that the Florida cases were also due to periods of 
Unusually low temperature, acting upon tropical fishes that nere 
living at or near their extreme northern ranges. Thus a slight fall 
in the temperature of the water, below their critical point, might 
have been sufficient to kill them, as in the case at Bermuda and in 
that of the tile-fish. 
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Comparative Tables of Daily Observations for February and 
March, 1900 and 1901 

I am indebted to the kindness of Mr. T. G. Gosling, of Hamilton, 
for the following tables, which throw oonsideiable light on the con¬ 
dition of the temperature and winds just before and at the time of 
the mortality of the fishes in 1901, as compared with similar tables 
in 1900. It will be seen that the averages are decidedly lower in 
1901. But evidently the most significant point is the great pre¬ 
dominance of Northwest winds in 1901, for there are 42 cases, as 
against 19 in 1900. Such winds not only cause a fall of temperature 
in the air, but they bring in currents of cold water from the north¬ 
ward, and from deep water, if long continued, as they were in Feb¬ 
ruary, 1901. 

The observations were made at 10 a.m.; 12 m.; and it r.tt. 


February, 1900. 


February, 1901. 
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Comparative tables showing the number of times that the wind 
waa observed in certain directions, in February and March, 1900 and 
1001. 
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20.— Earthquakes. 

Very few instances of earthquake shocks are on record a« noticed 
in Bermuda, and those few that have been recorded were slight and 
did no damage. One occurred June 25, 1604 (old style). 

The following is Irom the Records of the Port Royal Parish : 
“upon the 25th day of June Anno 166* being the Sabbath day, at 
9 of the Clock of the forenoon, there was a gieat and fearfull Earth¬ 
quake which did shake churches and Houses, \ea and the hearts of 
men too.” 

Another is recorded Feb. 19, 1801. 

In February, 1843, there was also a light shock of an earthquake, 
doing no damage. 

21 .—Health and Diseases ; Longevity; Historical Epidemics; 

Mosquitoes. 

Aside from the several former invasions of foreign contagious dis¬ 
eases and the local epidemics of typhoid fever, the Bermudas have 
always been unusually healthful, and the native people have been 
noted for their longevity. The alleged longevity of some of the 
inhabitants was made a special subject of inquiry by the Royal Soci¬ 
ety of London, in the questions addressed to Richard Norwood, in 
1664. Perhaps the natural stamina of many of the earliest families 
who settled there has had much to do with the longevity. 

Mr. Richard Stafford, in replying to some of these questions, wrote 
as follows : 

“As to ;the Age of our Inhabitants here, some do.live to an 
hundred years and upwards; many live till they are nigh a hundred, 
hut few above : And when they dye, *tis age and weakness, that is 
the cause, and not any disease that attends them. The general dis¬ 
temper that is yearly amongst us, is a Cold ; and that is most gotten 
in the hottest weather. The Air here is very sweet and pleasant. 
Our Diet is but ordinary, and the People generally poor, and I 
observe, that poor People are most healthful.” (Trans. Royal Soo., 
hi, p. 792, Oct., 1668.) 

That the climate was very healthful for the English settlers, was 
recognized from the earliest times. Thus the Rev. Mr. Hughes, 
writing in 1615, says: 

“Young children doe thrive and grow up exceeding well: the 
climate is so temperate and agreeable to our English constitutions,” 

He also mentioned, in 1621, that not one of the original 60 colo¬ 
nists, who went there in 1012, had died of disease, though one had 
been accidentally killed by the bursting of a cannon. Yet there had 
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been, in at least three of those years, great scarcity of food and more 
or less famine, when large numbers of the most worthless ot the 
vicious people sent out in 1613 had died miserably. (See eh. 23, d.) 

The ordinary diseases are essentially similar to those in the eastern 
United States. 

Malaria is said to he unknown in the Bermudas, and it is not yet 
known whether the malaria-carrying mosquito (Anopheles) occurs 
there or not, though certain species of Culex are sufficiently abundant 
in Rummer* But typhoid fever is not uncommon. 

Dr. Christopher Ilarvev, Staff-surgeon of the Royal Navy, writing 
in 1890 (British Medical Journal for 1890, pt. ii, p. 1172), says that 
“ the records of the Naval Hospital indisputably prove that remit¬ 
tent fever does not occur in the islands,” and that of all cases of 
intermittent fever, not one was contracted on the islands. 

In former years there have been several very severe epidemics of 
yellow fever, introduced from the West Indies, and first appearing 
among the sailors and soldiers. 

It is probable, therefore, that the small mosquito that is believed 
to convey the yellow fever microbe is either native of the Bermudas, 
or else it was introduced there at each tune of the epidemics, which 
could easily have happened. Once there, the abundant open cisterns 
of rain water would have afforded it ideal places for breeding and 
propagating the disease. 

It would be of great importance to the inhabitants if they could be 
induced to take intelligent pains to suppress the mosquito nuisance. 
Much could be done by more thoroughly covering the openings of 
their cisterns, using wire gauze over the necessary openings ; by 
introducing gold fishes or other small carnivorous fishes to devour 
the larvce in cisterns or other bodies of water that cannot be drained 
off, or that are used for cattle ; and by the use of kerosene or other 
coal oils on the surface of brackish pools, not used for cattle, where 
it could do no harm, but would effectually destroy the mosquito 
larvae, if applied every fortnight, during the mosquito season. 

Many of the small, stagnant, and brackish pools and bogs should 
be filled up, for some mosquitoes prefer brackish waters for breeding 
purposes. 

In the spring months, when we were there, mosquitoes were not 
common, but they are said to be very troublesome in summer, which 

4 # Mr. F. V. Theobald, in his extensive Monograph of the Culicidrc of the 
World, recently published by the British Museum, records no other genus ot 
mosquitoes from Bermuda, except Ctotoc. He had examined a lot of 59 speci¬ 
mens sent by Governor Barker, in 1897 (coll. 91, vol. ii, p. 358). He did not 
determine the species; probably the specimens were too poor. 
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could hardly be otherwise, while they have so many ideal places to 
breed in. The open rain-water cisterns alone are sufficient to supply 
millions. In case of new epidemics of yellow fever or other similar 
contagious diseases, it would be of paramount importance to reduce 
the numbers of both mosquitoes and flies to a minimum. 

An epidemic of yellow fever occurred in l^j 9 , which is, perhaps, 
the first one that can be identified with certainty. The disease was 
doubtless brought from the West Indies on a vessel. 

A terrible epidemic of yellow fever prevailed in 1N43. It appeared 
first among the troopR and convicts in the barracks and prisons at 
Ireland Island, where the conditions were unsanitary, but just how 
it first arrived there, I have not seen recorded. It soon spread to 
Hamilton and over the islands generally, and large numbers of per¬ 
sons died. Governor Reid was very ill, but recovered. 

One of the worst epidemics of yellow fever occurred in 1862 and 
1853. Although it was most fatal among the sailors, soldiers, and 
convicts at St. George’s and Ireland Island, it spread widely among 
all classes of people. Two acting governors, Phillpotts and Robe, 
died of it, within a week. Of the 1000 convicts then employed on 
the public works, 152 died of the fever. 

Another severe epidemic, which occurred in 1804, was thought to 
have been brought in by some of the blockadefrunnmg vessels of 
that period. 

In the early history of the islands numerous epidemics of conta¬ 
gious diseases are referred to very briefly, or incidentally, but usually 
as brought in by the vessels. We know nothing about some of 
these except by the references to them in the proclamations for days 
of fasting and prayer to cure them, which are preserved. 

In those days such diseases were believed to be direct punishments 
inflicted 011 the people « by the hand of God,” on account of their 
sins of various kinds. There is mention of but one physician on the 
islands for many years ; Mr. Walter, a “ ohirurgeou,” was sent out 
in 1016 ; the second, Wm. Plumsted, is mentioned in J627. 

Most of the epidemics that are mentioned, up to 1064, were prob¬ 
ably the bubonic plague, though descriptions rarely occur. But as 
the vessels that brought the infection sailed from London and vari¬ 
ous European ports, where the plague then prevailed* this was the 
disease most likely to have been carried in them.* 

* At that time “ the plague” was very prevalent in Europe. In 1609, the 
second great London plague occurred, when 11,785 persons died tn London stent; 
in 1620, it prevailed especially in Holland and Germany; in 1626 65 417 died 
in London; it continued in England till 1664, and in other parte of Slum* 
much longer. 
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Capt. Jolm Smith and Governor Butler both state that when a 
small vessel, the “Garland,” of 45 tons, arrived in November, 1619, 
after a voyage of seventeen weeks, many passengers and sailors bad 
died, and most of those remaining were ill. Most likely this illness 
was bubonic plague. 

Governor Butler relates that in August, ltfao, the magazine ship 
“ Joseph ” arrived with a very large number of sick persons on 
board; many had died, and the crew were so ill and feeble that they 
were barely able to bring the vessel into port. Twenty to thirty of 
the passengers and crew had died and been thrown overboard, and 
others died after they were landed. No quarantine was practised in 
those days, and scarcely any precautions were used, though the dis¬ 
ease was known to be infectious. Governor Butler considered it the 
genuine plague. lie gave the following account of it:— 

“Truly ther could be noe other judgement or censure passed upon 
this infectious disease than that it was the plaine plague, the purple 
m&rcks being plentifully discerned upon many of them. And with¬ 
out doubt, had it bin almost in any other place, it would have 
enlarged itself to a dangerous desolation ; but the exceedinge excel¬ 
lent salubritie of the ayre surmounted all ihes dangers and difficul¬ 
ties, and in a fewe weekes became such a conquerour as this dreadfull 
infection wholy ceased, and the former wonted health of the Hands 
was fully recovered.” 

* In this ooptection he also meutions that “in sliypeing times” dis¬ 
eases had many times been brought into the islands and “thus 
recouvered.”* 

He relates that in consequence of his boats being employed in 
taking the sick ones ashore, some of the crews and others took the 
disease, and also mentions that many of the laborers sent out by the 
company were of the lowest classes, ten of the men having been 
taken from Newgate prison and some of the women from Bridewell, 
and intimates that the infection was thought to be due to this class 
of persons. But the wonder is that every vessel was not infected in 
those pestilent years, for we read of no disinfecting or fumigations. 

The fact that the houses in Bermuda were, at that time, all made 
of palmetto leaves, and that the people lived largely in the open air, 
and very plainly, will account for the speedy arrest of the disease. 

In Sept., 1621, the H Joseph” again arrived with many sick 

* Although a pious man, there is no record that Governor ButteT ever issued 
a proclamation for fasting and prayer against the spread of the infection. He 
•seme to have been in advance of his time in respeot to the cause and cure of 
Infectious d iseases . 

Tn***» Conn. Acuo., Von. XI. 
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persons on board, probably with the same disease. Her captain and 
many passengers had died. She encountered a storm close by the 
islands, so that it was eight days before she entered the harbor. 

In this same storm a large Spauish vessel was wrecked on the 
western reef, but no lives were lost, though they had to abandon 
their ship about ton miles from land, and many of the passengers 
came ashore on a raft, at Maugro\e Bay. This wreck and the 
recovering of goods and ordnance led to considerable excitement 
here, and subsequent investigation in London. But the officers and 
men testified that they were treated with great kindness by the 
governor. 

Jt is recorded by Governor Butler, that the magazine ship 
“ .Tames ” arrived at the Bermudas the last of October, 1621, also in 
a very sickly condition. The master had died, as well as some of 
the passengers* and crew. We can scarcely doubt that this infection 
was also the bubonic plague 

# In this vessel were sent out two Indian maidens, who were sent to Bermuda 
in order that they might find white husbands, as was officially stated These 
maidens were two of the three companions who accompanied Pocahontas to Eng¬ 
land in 1616. They were daughters of Indian chiefs One had died in England, 
of consumption, in 1620, another died on the plague infected ship in which she 
sailed for Bermuda. Pocahontas herself had died in England and was buried 
March 21, 1617, according to the parish register at Gravesend. 

Governor Butler mentions this event as follows: 

11 Ther war also two ViTginian virgins (one wherof died by the way at sag) 
shypped by the Virginia Company, and very well supplied by them, who w»ei 
by that Company recommended unto the Gouvernour, as being not only one of 
the Company, but a swome counsellor m that plantation, that by his care and 
authorise honest English husbands might ther be provided for them (a harder 
task in this place than they wei aware of), who together, after some stays in the 
Hands, might be transported home to their snuvage parents in Virginia (who wer 
ther no lease than petie kinges), and so be happely a meanes of their conversion.” 

The only remaining Indian maiden, according to Governor Butler, was well 
married about April, 1622, at Bermuda, as had been recommended by the Gover¬ 
nor of the Virginia Company. ‘ * She being then married to as fitt and agreeable 
an husband aathe place would afford, and the weddinge feast kept at the towne, ifi 
the Govemour’s newe house, and at his charge.” The wedding was celebrated 
by a great feast, and in order to further increase the friendship between her 
people, the Indians, and the Virginia settlers, the Governor wrote letters of 
advice to the Governor of Virginia and “Caused the mayde herself likewise to 
do as much to her brother, who, by her father** late death, had succeeded in all 
his royalties and commands ” 

Governor Butler did not mention the name of the maiden, nor that of her 
husband. Nor does he refer to her subsequent history. This marriage took 
place during the visit of a vessel that came from Virginia for provisions in 
March, 1621, and remained five weeks, 
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In a proclamation for a period of fasting and prayer, to be observed 
every Sunday during Lent, issued by Governor John Harrison, Jan. 
29, 1623, he referred to the threatened war with Spain ; to a recent 
famine ; and to a pestilence, then prevailing, in which both the late 
Governor (John Bernard) and his wife had both died and been 
buried in one day. Governor Bernard had died only six weeks after 
his arrival in the islands. 

He stated that the only means of overcoming the disease was by 
fasting and prayer, which was the current belief at that time, and 
for long after, but although this treatment did not prove very 
effectual, it undoubtedly did much good indirectly, by allaying the 
fear and calming the minds of the afflicted people. 

The following proclamation was issued by Governor Fflorentius 
Seymer (or Seymour) and refers to an epidemic of some importance. 
It was probably the bubonic plague, which was very prevalent in 
London, in 16621 and 1664. 

“By the Governor, A Proclamation, May 7, 1664.” 

“ Whereas the afflicting hand of the Almighty hath biu justly, as 
well as lately, stretched out against us and most of our ffarailies by 
sickness and distemper of bodie, which is not yet wholie abated. 
And I, haveing very lately received Christian premonition from our 
reverend Ministers, for the averting & absolute remoeving (if the 
Lord shall soe please) thereof. By appointing and setting apart a 
daie of Humiliation (the sovaraigne remedy for cureing any Epi- 
demicall sicknes <fc distemper). These are therefore (in discharge of 
my dutie, and in psuance of their desires therein) to Will and require 
all, and all manner of Inhabitants of these Islands, to repayre to the 
respective Churches whereatt the severall Ministers shall think fitt 
to appoint; there to meete uppon Thursday the 12th of this instant 
Moneth, then and there duly and humblie to attend with them the 
worke of that day, more especially at the Church and in the tyrae of 
meeting aforesaid. Whereof all maimer of persons are hereby in his 
Maiesties name oharged and Comanded to take notice and to yeald a 
redie observation of the day and duty as aforesaid, (intended & sett 
apart for the glory of our Maker, and our spiritual! and temporal! 
good,) as they will answer the contrary at their perills. And wholly 
to refrayne from all manner of bodilie labor and superfluous acting, 
speaking, or doetog that whole day.” 

Given under my hand the 7th of May, 1664 

i Fflor. Seymer.” 
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Small pox was often epidemic in the islands, before the introduc¬ 
tion of vaccination, and often proved very fatal. 

In the Royal Gazette for Nov. 27, 1784, (founded Jan. 17, 1784) 
Dr. Dalzill of Somerset advertises to wieeinate “ Whites and 
Blacks, to pay each $7.oo, and find all neoeshanes.” But this was, 
perhaps, vaccination with small pox virus, not with kinc pox. 

The regular vaccination with kinc pox was certainly introduced in 
1804 ; but a fatal epidemic of small pox occurred in 1829, when it 
became so alarming that Governor Popple dispatched two war 
vessels in quest of \acctne matter. One went to Halifax and one to 
the Bahamas. 

In 1818 and 1819, there was a bad epidemic, said to have been of 
yellow fever, that spread all o\ei the islands. 

In 1779 and 1780 there was a latal epidemic of “jail fever,” 
(probably typhus fever) that originated among the American pris¬ 
oners of war, who were crowded into the miserable, foul, and ill-ven¬ 
tilated prison, which was described as little better than the “ black 
hole of Calcutta,” It seems almost incredible, at this time, that 
English officers and governors could have been so brutal and desti¬ 
tute of the ordinary feelings of humanity as many of those of that 
comparatively modern j>eriod proved themselves to have been.* 
Probably that brutal “ type ” is not extinct, either in England or 
elsewhere, but only held in check by public opinion. But this pes¬ 
tilence spread beyond the prisons and over the islands generally, 
affecting the innocent and guilty alike. It may have been typhoid 
fever. 

An epidemic of typhoid fever among the soldiers in 1868 is 
recorded in the British Medical Journal, p. 474, 1808. 

Doctor Harvey, in the same work (1890, pt. ii, pp. 1172-8), has 
shown that the principal endemic fever of the Bermudas, as proved 
by the records of the post mortem examinations in the Naval Hos¬ 
pital, continued since 1811, has been typhoid fever, and that it has 
prevailed more or less every summer and autumn since 1811, and 
doubtless at least as far back as 17 80. But in former times, and up 
to 1862, it was generally mistaken for typhus fever or remittent 
fever. He attributes it to the local unsanitary condition of many of 
the houses and out-buildings, and the use of water from polluted 
wells “at the grog shops and other native houses” by the sailors 
and soldiers, when the cisterns fail in summer. 

♦English historians have found the official reports made at the time, regard¬ 
ing the condition of this prison, 14 too disgusting for publication.” 
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At present, the use of drinking water from wells is prohibited, 
except after official inspection. But from what is now known of 
the modes of diffusion of this disease, it is probable that the abun¬ 
dant house flies convey it, in many cases, directly from infected 
excreta to human food and drink, for which the conditions are there 
generally favorable. 

He considers that the epidemic of a fatal fever in 1H49, which 
affected the natives in large numbers, but not the soldiers, was 
typhoid fever, the purer water supplied to the soldiers causing their 
immunity, But previous to that, nearly one-half the total deaths in 
the Naval Hospital, for a series of years, was due to this disease. 
In recent years, since the nature and sources of the disease have 
become better known, it has > erv much decreased. 

Principal Productions and Exports, historically treated, 
a.—AmberyriSi Lumber y Fish, etc. 

The first article of export from the Bermudas was the large mass 
of ambergris found there by the three pioneers, in lOlo. The 
amount is variously stated from ho to l HO pounds, and its value from 
$14,000 to $3'J,O0o.* Governor Butler put it at nine score pounds, 
valued at about £5,000 sterling, which was certainly too low for 
that weight. He intimated that it was not all turned over to the 
Company, and that the captain of the ship and a Mr. Kendall, an 
adventurer, both of whom had been engaged with the finders in a 
conspiracy to retain it all, had each embezzled a portion of lt.f There 

* In the commission given to Governor Moore in 1612, he was instructed to 
pay the finder of ambergris 16* 4* per ounce. 

Governor Butler records the recovery of 28% ounces in his time, for which he 
paid one-half the value to the finders, at the rate of €8 per troy ounce, their 
share amounting to £48. 6*. 8*. and his own to £4. 15*, according to the rules of 
the Company. 

In the 44 Orders and Constitutions/’ adopted w 1622, No. 124, one-fifth of any 
ambergris found was reserved to the Company, the.rest to be divided equally 
between the finder and the owner of the land where found, except 8* 4 d per 
ounce, which the governor was to receive. 

At this time it was considered worth about £8 sterling per troy ounce, but the 
quality and prices varied somewhat. 

According to an attestation of Edward Walker, April, 1626, 19}£ ounces of 
ambergris belonging to Oapt. Robert Folgate were sold by him for 00 pounds 
sterling. (See oh. 26, c.) 

f Oapt. John Smith gave Its weight as four-score pounds. But probably 
Governor Butler was a better authority, for Christopher Carter, one of the 
finders of it, was living st Bermuda, in his time, and probably many others who 
had seen it were known to him; the interval was but seven years. 
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is also a hiut about other frauds connected with it, in speaking of 
Mr. Christopher Carter, the one of the finders who confessed it. 
(See Part III, ch. 20, c.) 

But although ambergris was repeatedly found there, it was never 
again found in large amounts. This first shipment, however, had 
much to do with the rapid settlement of the islands. 

Cedar lumber, in various forms, was the next article shipped. An 
entire cargo was shipped to London in 1010, and from that time on, 
for more than a hundred years, much of it was constantly exported, 
though during most of that time its exportation was forbidden, 
except in the form of chests to hold tobacco, oranges, etc., unless by 
a special license. The chests were made very large and of thick 
planks, so that the lumber could be sold in London at a good price, 
for the cedar wood had then a high value for ornamental furniture. 
It cost 2* 0 d to per foot to saw it into planks by hand in Bermuda, 
which must have made its price high in London. Ilad the Company 
allowed its shipment in logs or squared timber, no doubt the islands 
would soon have been entirely stripped. (See Part III, ch. 20, 5, 
under Bermuda Cedar.) 

Yellow-wood timber was also shipped, so long as it lasted, but it 
*was probably nearly extinct as early as 1050. (See Part III, ch. 20.) 

Cargoes of limestone, to bum for lime, were sometimes shipped to 
Virginia, in early times, and bricks were received in return. 

From about 1622, Indian corn, potatoes, beef, pork, honey, wax, 
and salted fish (mostly groupers) were shipped in considerable quan¬ 
tities to the W est Indies, and sometimes to the American Colonies. 
From 1630, oranges and lemons were also shipped to London, Vir¬ 
ginia, and New England, more or less. But most of this trade with 
the other colonies was forbidden by the Company and therefore it 
was often done secretly. 

Freedom to trade with other colonies in cattle, hogs, fruit, and 
other provisions was first allowed by the Company in 1644, probably 
in consequence of the Dutch war, and the danger of losing their own 
vessels. But trading in tobacco was again strictly forbidden, under 
all circumstances. 

b.—Tobacco ; Salt. 

During the first seventy years of the colony, tobacco was the 
principal commodity exported. At first it was very profitable, but 
its price, which was 2* 6° per pound in 1020-26, soon declined to 
snch an extent, about 1627, owing partly to the better Virginia 
tobacco competing with it, that it was not remunerative, and often 
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would not bring enough to pay the freight anrl duties, which were 
very high. Freight was sometimes as high as 2 d to 3 d per pound, about 
1020-25 ; in 1670, it was, on the magazine ships, three farthings per 
pound, or if in cedar chests or casks, it was l d per pound, with “the 
weight of the chests allowed.” This was seven or eight times the 
modem rates by sailing vessels. 

The Company derived income from the freight; from a special 
private impost usually of l d to 2 d per pound ; from the profit on 
household goods and liquors sent out; from their share of tobacco 
raised ; from vessels seized and condemned; and from whale-oil, etc. 

The tobacco was made a monopoly in 1323, and it could be 
imported into England only from Bermuda and Virginia, except a 
definite limited amount from the West Indies. 

At first the King received J2 d duty per pound ; about 1(523 it was 
reduced to 9 d ; still later, in 1328, to 3 d , and still less subsequently. 
But the Company, after 1358, imposed an additional duty, for them¬ 
selves, of l d to 2 d per pound, in addition to their exorbitant freight 
charges and large levies made in Bermuda for public expenses. 

The following extract from a letter sent by Mr. Perient Trott, of 
London, to his agent in Bermuda, on the tobacco trade, April 15, 
1003, shows the condition of the trade at that time:— 

44 Tobacco is a miserable Oomodity throut the world, more Burmoo- 
das in England then will sell this two yeares. I pray take not a roll 
for me but what is gallant both for eutt & color, as before I writ you, 
and hope you hpvo don soe, if noe such Tobacco be made take none 
for mee, let others doe what they will, pray follow my order.” 

The Bermuda Company was a sort of 44 Syndicate,” as it would 
now be called, and did not allow the Bermudians to trade with any 
other ships, nor to send their tobacco to England on any other 
vessels, except their owu, unless there should bo an overplus. Dur¬ 
ing the Dutch war, in 1042-44, they sent out no ship in two years, 
so that the colonists suffered great losses, These restrictions natur¬ 
ally led to much illicit traffic and smuggling, in spite of the severe 
penalties. In such operations the Bermudians soon became very 
expert and venturesome. 

It is recorded that two vessels in November and December, 1309, 
took about 40,000 pounds of 44 contraband tobacco ” to New England, 
and numerous other oases are recorded, as well as records of a num¬ 
ber of vessels seised and confiscated on account of this traffic. The 
Bermudians often carried the tobacco far out to sea in small boats 
and put it aboard of vessels that had cleared 
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Ab much as 200,000 pound* of tobaeco was shipped in some of the 
earlier years. About 1707, its culture was entirely abandoned. In 
some of the last years of its culture it sold in London for only about 
2 d and 3 d per pound, but this may, perhaps, have been owing to its 
damaged condition. (See Part III, oh. 23, c, under Tobacco.) 

In 1623, it was ordered by the Council that the price of a bushel 
of salt made in the Sumer Islands should not exceed one pound of 
tobacco.* At about that period salt was mentioned as being made 
at St. George’s and other places, but probably not very largely. It 
is recorded as made there in 1024 and 1025. It was also made at 
Crawl Point and other places. But salt was also imported at the 
same period. Subsequently the Bermudians engaged largely in the 
manufacture of salt at Turks Island, in the w inter, and shipping it to 
the other colonies. This trade was an important one in the 18th 
century, for they supplied Virginia, New York, and New England 
with a large part of their salt, down to the time of the Revolution¬ 
ary War and later. During the war this traffic was still kept up 
secretly to a considerable extent. At that time they had no other 
means of obtaining necessary provision, etc., except by exchanging 
salt for them in these colonies. 

It finally led to disputes with the Bahama government, as to the 
ownership of the right to make salt there without interference. 
Eventually the British Government gave the control of Turks 
Island to the Bahamas, to the great disadvantage of the Bermudians, 
who had built the works there and enjoyed their rights for a great 
many years (since 1078) unchallenged, except by foreign enemies.! 

In the official reply of the Company to the government interroga¬ 
tions, in 1679, it was stated that no commodities were shipped to 
England except tobacco and some timber “than which there is 
nothing else growing or may be produced for shipping”; and that 

* Bermuda being a small colony, far away from England, and with no trade 
or commerce allowed elsewhere, it was easy for the grasping persons to make 
“a corner” in any useful product. So that the Governors or Council often 
had to interfere and regulate prices of the food and wages by law, and some* 
times to seize com that was hoarded for high prices in times of famine to save 
the lives of those who had no food. 

t They were attacked and driven away by the Spaniards in 1710, They in 
turn soon fitted out a privateer, in Bermuda, and drove out the Spaniards. Other 
quarrels with the Spanish occurred there in subsequent years. The french 
from St. Domingo, captured the island in 1764 and destroyed the buildings and 
works, and took aU the people as prisoners to Cape Francois. But the British 
Government soon caused the French to return the people to the island and pay 
damages, for there was no war at that time. 
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the exports to the “Neighbour-Islands are Beef, Pork, Fish, Wax, 
Honey, Palmetto-hats, Baskets, and Wooddcn ware. All about the 
value of six thousand pounds per annum.” 

They stated that there were about 400 planters; 8,000 men, women, 
children, and slaves 5 about 1,000 white persons able to bear arms. 
Also that about 50 blacks had been brought in and sold as slaves at 
about £15 per head daring the previous seven years. As to com¬ 
merce, they stated that about ten or twelve small Aessels came to 
trade annually from New England, New York, Barbadoes, etc., for 
provisions, besides eight or ten more touch at the islauds ; and there 
were thirteen or fourteen vessels, of from 20 to 80 tons, belonging 
to the islands. 


c .— The Whale Fishery; Sharis Oil. 

The whale fishery was claimed as a royalty by the Bermuda 
Company, and the colonists were strictly prohibited from taking 
whales, except with special commissions, and for the Company. 
Under these circumstances they were not very ambitious to pursue 
the fishery, though several unsuccessful attempts were* made as early 
as 1017 and 1021. The sperm whale, or “trunk whale” as it was 
then called, was found there, but was probably never captured in 
that century. At least Mr. Richard Stafford, in 1008, said that he 
had never known of one being killed, though he, himself, had killed 
many whalebone whales. In a few instances dead sperm whales 
had been found stranded on the reefs, and considerable oil obtained 
from them. One such case is recorded in June, 1«70. The so-called 
“ Right Whales ” were originally very common in the spring months, 
breeding in shallow water about the reefs (see eh. W). But their 
capture was not systematically undertaken till 106% when special 
rules were enacted by the Bermuda Company, and a special stock 
company was organized for the whale fishery, December, 166). 
This effort was not at first a success and resulted in eonsiderable loss 
to the parties concerned, A writer in the Trans. Royal Society for 
1665 (i, p. 11) quotes a correspondent as stating that he had helped 
to take two old whales and three “cubs'* in 1605, and that 1(1 had 
been killed in J666 (ii, p. lftS). The largest he claimed was 88 feet 
long.* In November* 1667* they offered to give those of the natives 

* From the description that this writer gave it is evident that this was a Hurnp- 
Beek Whale, with very long filppen and a dorsal fin. Such whales are swifter 
and harder to kill than true Bight Whales. Little account was made of the 
baleen, which was short, hut small quantities were shipped to London Prob¬ 
ably a law Biscay Bight Whales ware sometimes taken. (Bee oh. 80.) 
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who would carry on the fishery one-third of the profits. This 
resulted in the manufacture of considerable oil, but it also gave rise 
to great dissatisfaction on the part of the Company, who did not 
think that they received their share. At this period Norwood stated 
that they sometimes took two or three whales in a day. 

In 1071 the whaling company was reorganized, hut owing to dis¬ 
sensions, the taking of whales was prohibited in 1079. Complaints 
were frequently made of the illegal taking of whales, but probably 
no great numbers were ever taken in that way, in early times, for 
the natives lacked the means of boiling the blubber, except at the 
established “ whale-houses ” 

The total amount of oil shipped in the 17th century is very uncer¬ 
tain, for the amount is only mentioned incidentally in recording the 
cargoes of certain ships. Probably the business was never very 
extensive, nor very profitable for the investors. 

The following entries, though doubtless very incomplete, give some 
idea of the amount of oil shipped : 

The “Elias” of London, August, 1604, carried away 44 hogsheads, 
or 9 tuns of whale-oil. 

A ship (Hercules?), August, 1666, took away 117 hogsheads, or 29 
tuns of oil. 

A vessel not named, August, J667, carried away 41 £ tuns of whale- 
oil. 

The “Elizabeth and Marie,” June, 1668, took 18^ tuns of oil. 

After 1700 more or less whaling was carried on, generally in a 
local way, down to quite recent years, the number of whales con¬ 
stantly decreasing. Three whale-houses formerly existed on St. 
David’s Island; one on Smith’s Island; one on Paget Island; one at 
Whale Bay; one at Tucker’s Town. 

Until 1782, licenses were issued by the Governor to those who 
engaged in the fishery, for which a considerable fee was paid. 

In 1782, under Governor Brown, the whale fishery was made free 
to all. 

Several vessels were built and fitted out for the foreign whale 
fishery about 1781, by Jennings, Tucker & Co, This business was 
carried on until interrupted by the war with France in 1798. 

For the past thirty or forty years very few whales have been 
taken> though boats are kept in readiness. 

Sperm Whales are occasionally seen near the islands, but are usually 
very shy and few are taken. A small one, about 80 feet long, was 
captured in April, 1901. (See Part III, ch. 80.) 
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Large sharks have occasionally been taken, outside the reefs, for 
their liver oil, from early times down to the present year. The oil 
was used for lamp-oil, in early times, but is now highly prized as a 
lubricant. The shark most commonly taken for their oil is called by 
the fisherman the “nurse shark,” but it is probably not the true 
northern nurse-shark.* It may be the “ Cat-shark” or “Gata,” of 
which small specimens are not uncommon. 

d. — Silk, Castor Oil , Olive Oil s etc . 

In the early history of the Bermudas, many attempts were made 
to cultivate crops that did not prove successful, for various reasons, 
but perhaps oftener for the want of a market than for any other 
cause. Attempts were made very early to raise silk worms, and 
large numbers of Mulberry trees wore planted for this use, about 
1630, but the enterprise came to nothing. Governor Reid, about 
1831), again tried to introduce silk raising, but without success. 
Apparently the native laborers are not equal to the constant and 
faithful care required for this industry. Home silk worms have been 
raised by individuals in recent years. 

About 1630, when the price of tobacco had become so low as to be 
unprofitable, the Company ordered the planting of the Castor-oil 
plant for its oil, and sent out seed for the purpose. They were 
planted in 1631-34 in large quantities. 

That the cultivation of the castor-oil plant was very successful is 
proved by the following extract from a letter of Governor Roger 
Wood, to the Company, in 16t34 :— 

“Now for your oyle wee have planted and gathered so much seed 
as it may be lykened to Josephs provision for come in Egypt, for wee 
have no place to lay it in, and now we have it wee know not what to 
doe with it, and before I will put a linger to a presse to make this 
oyle for 12d the gallon I protest I will plucko up all my trees and 
bums them. I like well of yor price proposed to sell a bushell as 
they be gathered from the Trees, the long stalkes takes off the heapo 
of 129 the bushell, and this is so little that men can not live of lessc; 
but lett those oyle marohants make that good and I will deliver them 
50,000 busbellsof seed from the Inhabitants of these Islands yearcly, 

* During the time when whales were often taken, large sharks would follow 
the dead whales that were towed ashore, being attracted by the blood, and some¬ 
times they damaged the whales considerably. As an dffset, the fishermen used 
to take the denuded earoseses of the whales outside the reefs and use them for 
baiting ike sharks, spearing those that oajne around the bait. 
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for now they will not give a groat a bushell for them, and I believe 
their mills will stand still if they continue so, yet Mr. Jenour hath 
bought 1500 bushells for Mr. Gowes cheap enough for such ones, and 
[he] is my best chapman, who offers me 2s (kl a bushell for cleare 
seed and 8d a bushell for seed excellently cleared to the white husk; 
but I heard yesterday Mr. Painter Raytb such seed will be worth 12d 
per bushell by his experiment, who made 22 gallons of oyle iii one 
day, and I think will be able to send home a pipe or a butt or 2 hogs¬ 
heads to get the tother £4() of the Compa. wVh he makes account to 
have, but he is behoulden to your quern© to clcane his seeds, for 
William will not meddle with that busyness©. ” 

It does not appear from the records that this crop was ever of 
commercial importance there. 

The culture of Olives for the oil was many tiroes tried in a small 
way, and Richard Norwood produced some oil in 1000, and sent it 
to the Company in London. But the business never succeeded, 
though large numbers of tvees were ordered to be set out. Perhaps 
the Olive could now be profitably raised for pickling, as in California, 
if choice varieties should be planted, but it is doubtful if it would 
make so large returns per acre as the onions. 


e. — Sugar , Cassava or Tapioca , Wheat, etc . 

Sugar canes were planted by Somers inf 1609, but they were eaten 
up by the wild hogs. More were planted by Governor Tucker, in 
101(1. After that time various efforts were made to raise canes for 
but it never grew \ery well, having “uncommonly short 
joints.’ 1 In spite of the unfavorable results of all the early attempts, 
the Company in 1020 ordered a quantity of canes to be planted on 
every share of land, and instructed the Governor to see to it that this 
should be done, which he did, so far as ho was able, for suitable 
places were found to l*s far from common. But this attempt had 
no success. Finally, when a small quantity of sugar began to be 
made, about 1070-75, the Company forbade the use of cedar wood 
for fuel to boil the juice, and so its manufacture was abandoned. It 
is probable that enough sugar for domestic use was never made. 

It is recorded that Oapt, John Hubbard made a box of sugar in 
1670 and sent it as a present to the Company, for which they 
returned their thanks and made him a present of an “Anker of 
Brandy.” But they adhered to their prohibition of the use of cedar 
for fuel, and passed a more stringent law to the same effect, but with 
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larger fine*, in 1 «75. The sugar cane is now only occasionally seen 
in gardens. 

The cultivation of the Cassava was undertaken about 1010, or 
earlier, and high hopes were at first entertained of its great useful¬ 
ness and profit. Probably the preparation of the cassava required 
too much trouble and care for the rather indolent natives, for it 
never became an important crop. It is still cultivated, to some 
extent, for domestic use on festive occasions, as in making cassava 
puddings, especially at Christmas time. 

Cassava roots were among the things sent to Virginia by Governor 
Butler, in 1621, but probably they were intended for planting. 

The Taro or Eddoe ( Cotoconia esculent a), the u Tous-les-mois ” 
(Vanna edulis ), and the true Yam ( Dioscorea lutea) were probably 
introduced at an early period from the West Indies, perhaps even 
in 1510. They have been long cultivated locally, for domestic use ; 
but none of them have been raised in commercial quantities, though 
the Tous-les-mois is sometimes sold in the market at 8t. George’s. 
Probably either could be largely raised, were the demand sufficient. 

In 1070, the Company urged the improved culture of “English 
wheat,” but there is no record of its success at any period.’ 1 ' 

Attempts had been made iu the earlier periods to produce saffrou, 
indigo, madder, grapes, aloes, anise and coriander seeds, and many 
other minor products, but without any commercial success. (See 
Part III, chapter 27, for more details.) 

Sweet potatoes were probably introduced in 1015 and have always 
been cultivated, to a considerable extent, for domestic use. The 
amount in 1H44 was recorded as 11,269 bushels. There are no records 
of any considerable amounts having been exported, though probably 
they may have been quite largely shipped to New England and New 
York by the local trading vessels, with contraband tobacco, etc., in 
former times. The amount now raised is about 500,000 pounds 
annually. 


/.— Bananas , Pineapples^ Oranges , Lemons , etc. 

Bananas were introduced in 1616 and soon became very abundant. 
They have formed an important article of food ever since that time, 
but are now only raised for local consumption, for they cannot com¬ 
pete with those from the West Indies and Central America in the 

* Governor Butler, when enumerating the productions, in 1610, said: “ Store 
a t come <1 mean Indian come, for the Christian proves not as yet to be had, by 
ovenmktadneese of the ground runnes all to gratae).” 
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American markets. In early times they were preserved in different 
ways and shipped to London to some extent. The present produc¬ 
tion is from 10,000 to 12,000 bunches. (See ch. 27.) 

The Pineapple was also introduced in 1616 and flourished very well 
for some sixty years. Large quantities were raised, about 1630 to 
1670, and many were shipped to England. Hut probably the long 
voyage was not favorable for this trade, at that time. At present 
they are seldom cultivated. 

Oranges and Lemons wore also introduced before 1617, and flour¬ 
ished luxuriantly. They were soon widely cultivated and produced 
excellent fruit, much of which was exported to London, Virginia, 
New York, and New England. For a long period, after tobacco 
ceased to be profitable, oranges formed one of the principal exports 
to London, and they were sometimes shipped even to Barbadoes. 
It is recorded that in 1660 a vessel sailed for Barbadoes u filled up 
with oranges and potatoes.” 

There are records of shipments to New England as early as 1636, 
but especially after 1644, and this trade continued for a long period. 
Oranges were often shipped in large quantities to London, from 1644 
to 1700 and later. The London Company, in 1677, sent a vessel to 
Bermuda with special orders to take back 400 chests of oranges, and 
many vessels returning from the West Indies to England used to 
call there to complete their cargoes with oranges. At some periods 
(1632, 1671), this trade was nearly destroyed by the Company pro¬ 
hibiting the use of cedar lumber for chests in which t6 ship the 
oranges. As they had no other material suitable for orange chests, 
this was nearly equivalent to suppressing the trade altogether, 
except as it may have been secretly carried on with the colonies. 
At such times, and later, onions and oranges were sometimes 
shipped in baskets made of palmetto leaves. 

Sometimes, as in 1659 and 1673, this oppressive law was so modi¬ 
fied as to allow oranges and other native products, except tobacco, 
to be shipped in cedar chests. But their cultivation greatly declined 
from 1770 to 1840. 

The Bermuda oranges were very highly esteemed, though there 
is no evidence that any particular trouble was taken to secure choice 
varieties by grafting, until modem times, as is now universally done 
in Florida and California. 

Most of the orange and lemon trees were killed or ruined (about 
1855-70) by a disease or blight, which seems to have been caused 
mainly or entirely by scale-insects, which were neglected and 
allowed to increase to infinite numbers. 
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At the present time a few good oranges are raised, on some large 
estates, for family use, and some are sold for local consumption, but 
not enough to supply more than a small fraction of the local demand 
Most of the trees that I examined were more or less infested with 
scale insects, but usually were not badly damaged. (See ch. 27.) 

The number of oranges produced in 1881 was 24,228 dozen ; in 
1891, 12,871 dozen; in 1901, 109 dozen. Of lemons, in 1881, 2,589 
dozen ; 1891, 1,125 dozen ; 1901, 2<U dozen. 

Peaches were at one time, especially about fifty to sixty years ago, 
raised in large quantities, but owing to the ravages of insects, 
allowed to go on unchecked, and perhaps of fungous diseases also, 
the trees have nearly all been killed. 

g .— Com or Maize. 

Indian com was raised by the three pioneers in 1(U0~ 12, and from 
that time forward it formed, with potatoes, the staple food product 
of the islands. From 1015 down to 1084, or later, stores of Indian 
corn were constantly kept in the magazines at the principal forts and 
elsewhere, for a reserve against scarcity. As much as 300,900 ears 
were sometimes stored for this purpose, and renewed annually .* 

It was stated by Governor Butler that Deputy-governor Kendall, 
in 1010, sold to a pirate \essel 300,000 ears from the King’s Castle, 
for his own benefit (and the promise of a share in subsequent plun¬ 
der, which he did not get). Levies for public purposes were often 
made in com, counting the ears, but finally it was found that dis¬ 
honest persons cheated by retaining the larger cars and sending away 
the small or damaged ones, to pay their debts, and so a law was 
passed in 1023, requiring com to be reckoned by weight. 

# Tbs early writers give little information as to the modee of preparation and 
cooking of the corn. Probably the corn meal was, for a long time, prepared 
entirely by pounding it in a mortar. In one case the governor complained to 
the Company that instead of keeping their muskets in good order, the men 
had converted them into pestles for pounding corn 

In connection with the reoords of the interminable and bitter religious dissen¬ 
sions and persecutions, about 1640 to 1660, a famous 14 Mill ” in Pembroke Parish 
Is incidentally mentioned as a place where the dissenters from the established 
ohoxoh were wont to meet, for services. This was probably a grist-mill for 
grinding com by a windmill. There is a ptyice on Spanish Point still called 
44 The Kill,” perhaps the site of the ancient mill, which was thus occupied as an 
illegal church in 1647 and 1648. The clergyman, Rev. Nathaniel White, was 
imprisoned in 1648 for “ continuing the gathering of people at the mill, con¬ 
trary to the laws and orders.” He wae afterwards banished (in 1649) to 
Ktartfoeria, but later, was allowed to return. * 
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In early times the corn was often badly damaged by “ weevils,” 
causing great loss.* It was early accidentally discovered that if it 
were kept with the husks on the ears it was much loss liable to be 
damaged in that way. During the 17th century large amounts of 
corn were exported to the West Indies, but no definite figures are 
usually given. It was also sold to vessels touching at the Bermudas 
for supplies. The amount raised in 19oo was 1,301 bushels. 

h. — Potatoes , Onions , Tomatoes . 

Potatoes were first raised here in 1013, and soon became very 
abundant. They were early shipped to the West Indies,* Virginia, 
and New England. In 1620, 20,000 bushels were shipped to Vir¬ 
ginia. A large supply was sent to New England in 1036, in a time 
of scarcity there, f They have always formed a staple article of food 
m Bermuda, and also one of the most important exports. In modern 
times the (juantity annually shipped to New York has been large, as 
compared with the amount of land in cultivation. (See table.) 

According to Governor Lefroy the amount shipped in 1870 was 
33,099 barrels or 2,260 tons. General Hastings stated that in 1890-91, 
80,000 bushels were ship}H?d, on which the duty was |20,000. 

The largest crop that I have seen recorded was in 1882, viz : 
40,508 barrels, valued at £76,560. The smallest crop in 20 years 
was 18,390 barrels, in 1885, valued at £15,091. During this period 
the crop has generally been between 20,000 and 30,000 barrels. 

The seed potatoes are all imported into Bermuda from the north¬ 
ern United States and the British Provinces. Various early varieties 
'are cultivated, but to be saleable in New York they must be more 
or less red, like the Early Rose, Garnet, Prolific, etc., otherwise 
they would not be thought genuine by many.J They are planted 
from Oct. 15 to Feb. 15, and mature in 80 to 00 days. 

# Probably Sttophilus granariu$, the grain and com weevil of Europe and 
America. (See cb. 87.) 

t January 8, 1686, the following arrival is recorded: “The Bebecoa arrived 
in Massachusetts Bay from Bermuda, with thirty thousand weight of potatoes 
and stores of oranges and limes which are a great relief to our people—but their 
com was sold to the West Indies three months before. Potatoes were bought 
there for two shillings and eight pence the bushell, and sold here for two pence 
the pound.” 

X It seems to be popularly believed, in our cities, that the Bermuda potatoes 
belong to a red variety peculiar to those inlands, and some imagine that the 
color is due to the redness of the soil there. 

Potato plants, in Bermuda, do not grow fust as in the United States, for they 
form much shorter and less branched roots. Bach plant usually produces only 
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At the present time, and for some years past, the early onions and 
potatoes have been the principal crops exported. They are now 
shipped almost entirely to New York, and are always in demand, at 
a good price, though the import duty is unreasonably high. 

Owing to the limited amount of fertile land, and its high price, 
and the expense of labor, intensive farming is the only method that 
can be profitably employed. The crops must either be such as can 
be produced in large quantities per acre,* and in two or more crops 
each year, like the onions and potatoes, or else one that will bring a 
high price, like the Easter Lily bulbs. 

The cultivation of onions on a large scale began about 1*30; but 
considerable quantities had been shipped to the West Indies even 
during the 17th century. In 1*82, the crop was 258,000 pounds; 
in 1*85 it was IT*,*00 pounds; in 1844, 882,735 pounds. The 
amount shipped since 1*70 has varied considerably. 

Previous to 1*75 it was usually less than 150,000 boxes. Since 
1**0 it has usually varied from 200,000 to 350,000 ; but in 1*99 the 
amount was 402,701 boxes, valued at £60,252, the largest crop that 
I have seen recorded. (See table.) 

General Russell Hastings stated that in 1*90-91, the amount paid 
to the United States, as import duty, on the Bermuda onions, was 
•104,400, at the rate of 40 cents per bushel. (Garden and Forest, 
iv, p. 452, 1891.) Such a duty seems outrageously high on food 
stuffs of such kinds. The soil and climate of Bermuda seem admir¬ 
ably adapted for producing the finest quality of early onions. 

The variations in the si»e of the crop are due to several causes. 
Some seasons are much more favorable than others, though onions 
are less affected by this cause than many other crops. Sometimes 
the seed, which is all imported, mostly from Teneriffe and Madeira, 
has been scarce and not so good as usual. Two varieties are raised, 
red and white. 

two or three good tubers, clustered close together on the short roots. Therefore 
they are planted in drills, and much nearer together than in New England. One 
barrel of seed potatoes will usually, hi good enriched soil, produce from three to 
six barrels of new potatoes. The United States duty is 95 cents per bushel, 
which is an unnecessary and exorbitant tax. 

* The average amount of onions produced per acre here, under the early sys¬ 
tem of culture, has been stated at 20,000 pounds. Sometimes the yield was 
much more In good soils, and in a favorable season. It now varies widely, 
according to the natural fertility of the soil and the nature and amount of fer¬ 
tilisers used. The use of artificial fertilisers for any of the crops is quite 
modem, but vary desirable. Onion seed is planted in carefully prepared seed¬ 
ling beds, from September to November. 

' Ttu*% Gown. Acad., Von. XI. 84 Hay, 1902. 
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The onions have at tunes boen subject to a serious fungous dis¬ 
ease ,'* which causes great loss. A small insect, the “ Onion Thrips ” 
(Thrips tabaci) frequently causes considerable damage by bitiug the 
leaves and causing them to turn yellow. (See eh. 29 and 37.) 

Tomatoes have been cultivated for a long time, and formerly wen* 
exported to New York in laige quautitK^ After 1890, the amount 
rapidly declined from 28,830 boxes m lbi>o to 140 boxes in 1900 . 
This was due partly to competition with the fruit raised in Florida 
and other southern States, and largely to the high tariff. 

In 1871, the amount exported was 115,808 boxes, valued at 
£13,718 ; and in 1870, it reached 154,350 boxes, valued at £12,75), 
which is the largest crop leoorded. Between 1880 and 1N90 it 
varied from 122,100 boxes in 1884 to 11,283 boxes in 1880. The 
prices rapidly declined at the same time. (See table.) 

Table or Exports or Products from Bermuda, 1870-80 and 1890-1900 
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Early beets and some other garden vegetables are now shipped to 
some extent to New York, but they have to compete with those 
grown in Florida, South Carolina, etc., with the high tariff in favor 
of the latter, so that this business is not a promising one, at present. 

♦ The onion disease in Bermuda haebeen discussed by A. E. Shlpley, in the 
Bulletin of the Kew Royal Gardens, October, 1887. No. 10. It causes the 
leaves to rot at the base. 
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i .— Arrow-root , 

Arrow-root was introduced into Bermuda rather more than one 
hundred years ago, and has been cultivated for commercial purposes 
for more than eighty years. It is still raised in considerable quanti¬ 
ties, but is relatively of much less importance than formerly. From 
10O pounds of the root, 15 to 20 pounds of starch are obtained.* 

The amount produced in 1832 was 34,883 pounds ; in 1833, 44,051 
pounds ; in 1835, 07,573 pounds. 

In 1844, the crop of rough arrow-roots was 1,110,502 pounds, 
yielding about 90 tons of starch for export. 

During the last thirty years the amount has usually varied 
between 9,000 to 33,000 pounds, but in 187(1 and 1893 it was less 
than 5,000 pounds; while in 1873 and 1875 it was over 35,000 
pounds. In 1900 it was 33,330 pounds, valued at £1,792. The 
price has been very irregular, and the crop is very exhaustive to the 
soil. (See table.) 

j.—Easter Lilies , etc. 

The cultivation of the Easter Lily, for its bulbs, for exportation, 
was begun about twenty years ago, and soon attained considerable 
importance. Although this culture still continues, it has very much 
decreased within the last few years,f owing to the spread of a 
destructive fungous disease among the bulbs. (See Part III, oh. 27.) 

The number of large bulbs suitable for exportation raised in 1890, 
according to the census, was 2,116,000 ; those for stock, 4,709,000. 

The exportation of the leaves of the Cycad or “Sago Palm” 
(Vycae revoluta) to New York, for decorative purposes, was carried 
on to a considerable extent, a number of years ago, especially by 
Mr. G. W. West. 

Many other vegetable productions have been exported, to some 
extent, at various times, for a large variety of crops can be grown 
here, including both those of the temperate and the tropical zones.} 

* A modem mill, with machinery for the manufacture of arrow-root, has 
recently been built at “ Belle Vue/ 1 near Hamilton, by Mr. W. T. James. Such 
improvements' may lead to a larger cultivation of this crop. 

t It is said that the remedies now being used by many planters for the disease 
of the Illy, and for the mite with which it is also infested, have been of great 
benefit, and that the yield is likely to increase. But the past winter. 1901-2, 
has been very unfavorable for this crop. 

t1 have been unable to find any records of attempts to cultivate certain pro¬ 
duets that hate been found profitable in the West Indies, afid which might, per¬ 
haps, do well in Bermuda, for instance: the cacao-tree (Theobroma), from 
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But a great many kinds of vegetables and fruits are grown here 
for domestic use only, the quantity often being insufficient to supply 
the local demand. This is, at present, the case with melons, corn, 
turnips, lettuce, radishes anti other vegetables, as well as oranges, 
strawberries, bananas, grapes, pawpaw s ami all the other fruits raised. 

The amounts of some of these products tailed in 1900 are reported 


as follows: — 

Tomato#*.. . . 81,780 crates 

Bananas .10*865 bunches 

Sweet Potatoes.501,700 pounds 

Turnips and Carrots .117,451 pounds 

Celery, Parsley, Lettuce.18,089 boxes 

Miscellaneous Vegetables .150,587 pounds 

Melons.68,604 

Oranges. 109 dozen 

Lemons. 264 dozen 

Other Citrus fruits. 178 dozen 

Grapes... 1,802 pounds 


Part III.— Changes in the Flora and Fauna due to Man , with a 
Sketch of the JJiscorery and Early History. 

Modern examples of rapid changes in the flora and fauna of various 
countries are not lacking, but they have not been sufficiently studied. 
In nearly all modern instances the advent of man, and especially 
of civilized man, has been the prime factor iu the more marked 
changes, either directly or indirectly. 

But as aboriginal man had occupied nearly all countries, even in 
prehistoric times, it is usually impossible to ascertain the conditions 
that prevailed before human interference with nature. Therefore in 
most countries we can only study the influence of civilized man, as 
following uncivilized and prehistoric man. 

Generally the early descriptions of the fauna and flora of countries 
when first settled by civilized men, even a few hundreds of years ago, 
like North and South America and tfce West Indies, are very imper¬ 
fect and incomplete, if not misleading, for reliable descriptions 
seldom date from the earliest settlements. Frequently the earlier 
changes are the most rapid ones. 

which chocolate is made. This grows tn the West Indies in poor rocky soils 
where little else will grow, and at elevations up to 1,000 to 1,500 feet, where the 
climate is relatively cool. In many places it is the most profitable crop that can 
he raised. 
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The Bermuda Islands afford unusually favorable conditions, though 
on a small scale, for such studies, for at the time when they were 
first visited by Europeans, in the sixteenth century, they had never 
been occupied even by aboriginal man. 

They were discovered a little before 1511. During the next H)0 
years they were seldom visited, and no good descriptions were pub¬ 
lished until 1594 and lfllo. We fortunately have, for the latter 
period, very good accounts of the more important animal and 
vegetable productions, as they existed before the permanent settle¬ 
ment made there in 1012. We also have unusually full records of 
the remarkable changes that were effected during the next quarter 
of a century, as well as subsequently. 

23. —Sketch of the Discovery and Early History ; Historical Ship¬ 
wrecks. 

The early history of the Bermudas is briefly as follows:—They 
were discovered by Juan Bermudez, according to Oviedo. Since 
they are represented on the map of Peter Martyr, in 1511, hiN dis¬ 
covery must have been a little before that time. They were visited 
in 1515 by Oviedo, but his account indicates that bad weather 
prevented his landing to leave hogs there, as he intended. At least 
one or two early shipwrecks, of which we have no details, are 
recorded shortly after that time. Probably there were many other 
early ones of which we have no record. The islands were regarded 
as very dangerous to approach, even at a distance, and as the abode of 
demons. They were called 4< Devils Hands” during that century, 
and were carefully avoided by all merchant vessels. It is possible 
that the Spanish government sent other vessels, of which we have 
no record, to do what Oviedo failed in doing. 

Probably these islands were visited, during that period, by buc¬ 
caneers and pirates, for wood and water, and perhaps for repairs. 
The hogs may have been secretly put on the islands by such vessels, 
during that century, in order to furnish a supply of fresh meat, in 
case of need, for it was a cbmmon custom at that time to place hogs, 
goats, etc., on uninhabited islands. They may have tried to intro¬ 
duce goats, also, on these islands, but those introduced later by the 
English settlers did not thrive there,* though they do at the present 
time, The wild bogs, however, had become very numerous in 1593. 

* Probably at that time there were poisonous weeds that they ate, which may 
How be rare or extinct. Governor Butler suggested later that they ate too muoh 
tobaeeo. 
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a.—Shipwreck of the Bonaventum , 1698. 

The first actual description of the islands was published by Mr. 
Henry May, in London, 1594. Mr. May was an English sailor, 
returning from the West Indie*, on the “ Konaventura,” a French 
privateer. This vessel, through the drunkenness and carelessness of 
the officers and crew, as stated by May, w as wrecked on the outer 
reefs of the Bermudas, alongside of the North Rocks, which are 
detached pinnacles of limestone rock, about 12 feet high, situated 
about eight miles from the land. The scene of this wreck is engraved 
on the reverse of the ancient Bermuda seal. (See figure 29.) 

This wreck occurred at about midnight, December 17th, 159.1 (old 
style). They built a raft, which they towed behind a boat (apparently 
they had only one boat), and by this means, after rowing all day, 
26 of the officers and men were saved, including Mr. May. He was 
taken on board by the captain, just as they were leaving the vessel, 
and wdien he, being an Englishman, little expected it, as be says, 
“ leaving the better half of our company to perish by the sea.” 

They afterwards recovered some tools, sails, cordage, and provi¬ 
sions, so that they were able to build a boat of 18 tons, out of the native 
cedar wood. In this, at the end of five months, they sailed to 
the fishing fleet, on the Newfoundland Banks, and by some of those 
vessels were taken to Europe. May arrived in Falmouth, Aug. 7, 
1693. 

Mr, May published, next year, an account of his experiences, with 
a brief, but fairly correct description of the Bermudas and their 
products. He particularly mentioned the wild hogs that they found 
there, but which, at that time of the year, they found very lean, for 
lack of food. The hogs fed largely on palmetto and cedar berries, 
both of which ripen in the fall and early winter. 

They found there a great abundance of sea-birds (Cahows and 
Terns) and lived largely on them and thoir eggs. The seh-turtles, 
which were large and abundant, bred there at that time and* 
furnished them with both meat and eggs. Fish were also abundant. 

The following is his description of thei/ ship-building and furnish- 
i0g: “ 

u Now it pleased God before our ship did split, that we saved our 
Carpenters tool os* els I thinke we had bene there to this day; and 
having recovered the aforesaid tooles, we went roundly about the 
cutting downe of trees, and in the end built a small barke of some 
eighteen tons, for the most part with tronnels and very few nailes* 
As for tackling we made a voyage aboord the ship .before she split; 
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and cut down her shrouds, ami so we tackled our barke, and rigged 
her. In stead of pitch we made lime, and mixed it with the oyl of 
tortoises, and as soone as the carpenters had calked, I and another, 
with ocb of us a small sticke in our hands, did plaister the mortar 
into the searnes, and being in April when it was warm and faire 
weather, we could no sooner lay it on, but it was dry, and as bard as 
a stone. In this moneth of April, 1504, the weather being very hot, 
we were afrayed our water should fayle us ; and therefore made the 
more haste away ; and at our departure we were constrayned to make 
two great chests and calked them, and stowed them on ech side of our 
mainmaste, and so put in our provision of raine water and thirteen 
live tortoises for our food, for our voyage which we intended to 
Newfoundland/’ 

May in his narrative, states that when they went ashore in the 
night, they supposed they were 011 tin* shore of the island, because 
of the “hie cliffs,” but in the morning they found that they were 
seven leagues away from it. lie also says that after building a raft 
they towed this ashore “astern of their boat,” and that “ we rowed 
all the day until an hour or two before night ver we could come on 
land/’ 

Historians and others have been misled by this statement and have 
even imagined that they must have been wrecked on some far more 
distant island which has since been worn away or submerged ; or else 
that there was more land near the North Rocks. (See Lefroy, 
Memorials, i, p. 0.) But it is evident that May meant that it was 
seven leagues as they had to row, for they could not cross the reefs 
at that point, in the surf, and muRt have rowed along outside of 
the reef till they reached the present ship-channel and there entered 
the bay and landed, probably on St. George’s Island. This would 
have caused them to row about seven leagues and would doubtless 
have taken all day with the boat heavily laden ami towing a raft 
astern. 

On the Norwood map published in 1020,* in the two lower corner* 

# This map was made by a very competent surveyor, Biohal'd Norwood, who 
resided here many years. His first survey was made between 1615 and 1622. 
His completed map, dated 1622, and engraved in Amsterdam, was published and 
for sale in London in 1626; and this seems to be the best edition of it. for the 
outlines are engraved clearly and with care. Two other editions were published 
about the same time. 

He subsequently made another map, finished in 1663, on which every lot of 
land was located and numbered. (See Lefroy, Memorials, H, p. 645, reprint of 
map.) He died in Bermuda, Oct., 1675, aged 84 years. Some of his descend¬ 
ants still reside there. 
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are engravings of the seal of the original Bermuda Company. On 
the reverse side of the seal (fig. 29) there is a view of a wrecked 
vessel alongside of two high rocks, which are easily recognized as 
the two main North Rocks. The vessel, with broken masts, stands 
upright, between the largest rock and a small one that exists to the 
right, and is therefore concealed by the hull of the vessel. In a 



Figure 29 —Facsimile of the reverse of the ancient seal of the Bermuda Com¬ 
pany, engraved on the border of Norwood’s map of Bermuda, published in 
1026. It shows the wreck of May’s vessel, the “ Bonaventufa,” In 1598, 
alongside of the North Hocks, which then appeared much as at present. 
Enlarged H times. 

photographic view (fig. 30) taken in December, 1873, by Mr. Hey], of 
Bermuda, a man "stands where the vessel stood and the two views 
are apparently from nearly the satne poiut. The two rooks in the 
old print are represented as nearly equal in height, but now one is 
deoidedly lower than the other. 

This ancient aketoh, imperfect as it naturally is, corresponds 
remarkably well with the outlines of the rocks, as seen in the photo¬ 
graph. (Fig. 30.) This proves that these rocks have undergone 
but little change in general form since the early settlement of Ber¬ 
muda, for this seal was probably engraved as early as 1010-18. 
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The drawing was very likely made by Mr. Richard Norwood for 
this purpose, for he was a man of good ability as a draughtsman, 
and was making his first survey in 1016. The scene evidently com¬ 
memorates the wreck of the French vessel, the “ Bonav entura,” on 
the 17th of Nov., 150a, on board of which was the English seaman, 
Henry May, uho published alter his escape to England, in 1504, an 
account of his experiences. 

A comparison ot several photographs, taken at various times within 
the past thirty years, shows hut little alteration in these North Rocks, 
but some severe storm may suddenly overthrow them. They are 
situated near the extreme edge of the outer reefs, about eight miles 
from the islands, and stand on an extensive patch of flat reef, part 
of which is laid hare by lou tides. (Fig. ao.) They are 8 to 14^ 



Figure 80.— North Bocks, bearing N. 80° W. ; height of highest point IV £ feet, 
above low-tide. From a photograph taken by Mi. J. B. Heyl, Dec. 27,1875. 

feet high and evidently are the remains of an island of considerable 
height and extent that has been nearly worn aw r ay to the sea-level 
by erosion. The evidence from the ancient seal indicates that the 
erosion even in this exjmsed situation has not been rapid, though 
these rooks seem to have decreased somewhat in height. 

ft.— ShijmsrecJc of the Sea Venture , 1809. 

But another remarkable shipwreck, which occurred there in 1600, 
attracted far more attention, and led to the settlement of the islands 
in 1612. 
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The “Sea Venture, 1 ’ a ship of 300 tons, was the flagship of a 
fleet of eight vessels, on its way to the young colony at Jamestown, 
Virginia, having on board Sir Thomas Gates, governor-elect of Vir¬ 
ginia, and Sir George Somers (also written Summers and Sommers), 
the admiral, with about 1 50 others. 

On July 24th (old Style), when about 200 leagues from Bermuda, 
they encountered a terrific hurricane, which caused the ship to spring 
a bad leak that could not be stopped. For three days and four 
nights they were dri\en about helplessly by the storm. All the 
company w r orked day and night with three pumps and many buckets 
to keep the ship from sinking; 300 men woiking at a time. 

According to Strachy* thc^ governor and the admiral took their 
turns at the pumps to encourage the men. The following extracts 
are from his account ol this storm and shipwreck : 

“Windes and Seas were so mad, as fury and rage could make 
them ; for mine owne part, I had ben in some stormes before, as 
well upon the coast of Barbary and Algeere, in. the Levant, and 
once more distresful in the Adnatique gulfe, in a bottome of Candy. 
... Yet all that I had ever suffered gathered together, might uot 
hold comparison with this ; there w as not a moment in which the 
sodaine splitting, or instant over-setting of the Shippe was not 
expected. 

* Full description8 of this tempest and wreck were published by Strachy, 
Jourdan, and others The narratives of this remarkable storm and shipwreck 
were published at about the time when Shakespeare was writing liis “Tempest.’ 
The coincidences in many of the details are so striking that it has been thought 
that be derived some of his ideas from these accounts, and that Bermuda was, 
iu a way, the island described. During the height of the storm the bright elec¬ 
tric discharges, called “ St Elmo’s Fire,” appeared, gliding about on the masts, 
yards, and shrouds for several hours together, during the night, much as 
described in the “Tempest ” Strachy described this appearance as follows:— 

u During all this time, the heavens look’d so blacks upon us, that it was not 
possible the elevation of the Pole might be observed ; nor a Starre by night, nor 
Bun beams by day was to be seen© Onely upon the thursday night Bir George 
Summers being upon the watch, had an apparition of a little round light, like a 
faint Starre, trembling, and streaming along with a sparklelng blaze, halfe the 
height upon the Main Mast, and shooting sometimes from Shroud to Shroud, 
tempting to settle as it were upon any of the fours Shrouds: and for three or 
foure houres together, or rather more, halfe the night it kept with ns, running 
sometimes along the Mainyard to the very end, and then returning. At which, 
Sir George Summers called divers about him, and showed them the same, who 
observed it with much wonder, and carefulnesse: but upon a sodaine, towards 
the morning watch, they lost the sight of it, and knew not what way it made. 11 
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Howbeit this was not all; it pleased God to bring a greater afflic¬ 
tion yet upon us; for in the beginning of the storme we had received 
likewise a mighty leake. And the Ship in every joint almost, hav¬ 
ing spued out her Okam, before we were aware (a casualty more 
desperate then any other that a Voyage by Sea drawetli with it) 
was growne fivo footo suddenly deepe with water above her ballast, 
and we almost drowned within, whitest we sat looking when to 
perish from above. This imparting no lesse terrour then danger, 
ranne through the whole Ship with much fright and amazement, 
startled and turned the blond, and tooke downe the braves of the 
most hardy Marriner of them all, insomuch aw he that before 
happily felt not the sorrow of others, ^jow began to sorrow for him- 
sclfe, when he saw such a pond of water so suddenly broken in, ami 
which he knew could not (without present avoiding) but instantly 
ainke him.” . . . 

“Then men might be seene to labour, I may well say, for life, 
and the better sort, even our Governour, and Admirall themselves, 
not refusing their turne, and to spell each the other, to give example 
to other. The common sort stripped naked, as men in Gallics, the 
easier both to hold out, and to shrinke from under the salt water, 
which continually leapt m among them, kept their eyes waking, and 
their thoughts and hands working, with tyred bodies, and wasted 
spirit#, throe dayes and foure nights, destitute of outward comfort, 
and desperate of any deliverance, testifying how r mutually willing 
they were, yet by labour to keepe each other from drow ning, albeit 
each one drowned whilest he laboured.” . . . 

“ Once, so huge a Sea brake upon the poope and quarter, upon us, 
as it covered our Shippe from stearne to stemmc, like a garment or 
a vast cloude, it tilled her brimme full for a while within, from the 
hatches up to the sparre deeke. This source or confluence of water 
was so violent as it rusht and carried the Helm-man from the Helme, 
and wrested the Whipstaffc out of his hand, which so flew from side 
to side, that when he would have ceased the same againe, it so 
tossed him from Star-boord to Lar-boord, as it w f a# Gods mercy it 
had not split him.” . . . 

“ Our Governour was at this time below at the Capstone, both by 
his speech and authoritio heartening every man unto his labour. It 
strooke him from the place where he sate, and groveled him, and all 
us about him on our faces, beating together with our breaths all 
thoughts from our bosomes, else, then that wee were now sinking. 
Fot my part, I thought her alreadie in the bottome of the Sea ; and 
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1 have heard him say, wading out of the fioud thereof, all his ambi¬ 
tion was but to olimb above hatches to die in Aperto ccelo , and in 
the company of his old friends.” 

According to Jourdan, Admiral Somers showed great courage and 
endurance. He says that the admiral descried the land while sitting 
“ on the Poope,” “ where he sate three days and throe nights 
together, without mealos, meate, and little or no sleeps, conning the 
ship to keep her as upright as he could, for otherwise shee must 
needes have instantly foundered.” With all that they could do she 
had nine feet of water in the hold. 

On the 28th of July, when they had nearly given up in despair, 
they made the islands of Bermuda and tried to run the ship ashore 
on a sandy beach that they law, but fortunately she struck on au 
outlying reef, which, according to Somers’ own report, in 1610, was 
a quarter of a mile from the shore. She lodged in an upright posi¬ 
tion between tw r o rocks, and was so firmly wedged there that she 
remained in that position, so that the entire party, including some 
women and children, were safely taken ashore in the boats. 

They landed in a “ goodly bay,” “ upon which our governor did 
first leape ashore, and therefore called it, as aforesaid, Gates-his- 
Bay.” This name, Gates’ Bay, does not appear on any modem maps, 
nor even on the early ones of Norwood, 1622 and 1663. 

Governor Butler, in his “ Historye,” stated that this was the bay or 
cove close by Fort Catherine. He was undoubtedly familiar with 
the details of this shipwreck. Certainly there were, in his time, some 
of the wrecked company living on the islands, and certain parts of 
the wnreck were still visible. Indeed, in 1622, he recovered from the 
wreck two pieces of ordnance; one of these, called a “saker,” was 
not much damaged; also a large sheet anchor, and sundry bars of 
iron, steel, and lead, all of which the colony much needed, as he stated 
in his history. 

But if this cove were the Gates’ Bay referred to, either the 
modem location of the “ Sea Adventure Shoals,” on the Admiralty 
Chart, is incorrect, or else Sir George Somers much underestimated 
the distance from the shore ,’* for the shoals so named are put on the 
chart at a distance of about one mile from the beach at Fort 
Catherine, but only half a mile from that of the nearer bay, now 
called Buildings Bay. If the site of the wreck be correctly located 

* Wm, Straoby, in his narrative, stated that the distance was three-quarters 
of a mile. Silvanws Jourdan, one of the same company, stated that It was 44 half 
an English mile.” The admiral’s estimate would, natntally, he the more correct. 
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on the chart, the boats would naturally have landed in the latter 
bay, which was much nearer and more sheltered, for the wind was 
then off shore, as narrated. But probably, in the long lapse of time, 
without any sure marks to indicate the spot, the actual place of the 
shipwreck would have been forgotten.* It may well have been on 
one of the numerous reefs that lie much nearer to the land, off this 
shore. No accurate survey of these reefs was made till 1798, or 189 
years after the wreck. 

There are plenty of leefs that would have caught the ship, within 
about a quarter of a mile of the beach at Fort Catherine. There¬ 
fore it seems more probable that Governor Butler was right, as to 
the landing [dace, and that the Admiralty Chart is incorrect, as to 
the location of “Sea Venture Hhoah.” Strachy in his narrative, 
1010, designated “Furbusher’s Building Bay” and distinguished it 
from Gates’ Bay. The main ship-channel now runs close by these 
shoals and reefs, which arc well buoyed. 

This shipwrecked company, according to Somers, numbered 140, 
but according to Strachy there were about 140 men, “besides 
women.” The memorial tablet erected by the governor, when they 
departed, also stated that there were 150 persons. (See p. 548.) 

As the storm abated the same day, they were able to strip the 
ship of almost everything that they could use, including the ord¬ 
nance, cordage, and some meal, but the bread was all spoiled. Thus, 
later in the season, they were able to build and equip two small 
cedar vessels, in which they escaped to Virginia. 

They remained on the islands nine months. During that time 
Admiral Somers surveyed and made a map of the reefs and islands. 
This map was never published and is unknown. 

One vessel of cedar, 40 feet long and 19 feet beam, and of about 
70 tons, was built under the direction of Governor Gates, on 8t. 
George’s Island, by Mr. Furbusher (or Frobisher, as some spelled 
it), who was a master carpenter. According to tradition, it was 
built at the eastern end of St. George’s Island, in Buildings Bay, and 
this is probable true. According to the statement made by Wm. 
Strachy, 1610, it was built in a bay opening to the northwest, so 
that when the violent winds blew from the u north and by west,” 
in the winter, it made great seas and came near destroying the 
vessel, while on the stocks, so that they had to build around 

* It most be remembered that the detailed history of those times, by Governor 
Butler, was not published until rooeutly, and was previously unknown to the 
Bermudians and ethers. The same is true of other documents now available. 
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her a breakwater of “ 100 loads of stone” to protect her from 
the seas. As soon as launched they took her unrigged to the lee 
of a “little round Hand, lying west North-west, and close aboard 
to the backside of our Hand,” for shelter, and to be handy to the 
pits that they had dug to collect fresh water, and also for greater 
convenience in sailing away. This was probably at the site of St. 
George’s, for he speaks of this place, as distinguished from their 
“ old quarters,” on the other side of the island. 

These water-pits are often mentioned by later writers. The 
“ little round island ” was probably Ordnance Island, as it is now 
called, which lies close to the docks of St. George’s, and thus on the 
“ backside ” of their island as they were in the habit of viewing it. 

There can scarcely be a doubt that the bay or cove still called 
Buildings Bay was the actual place where they built their larger 
vessel, for a memorial tablet was set up there, which was preserved 
for many years afterwards. It stated in Latin, that a ship of 70 
tons .was built at that place, by Mr. Frobisher; in 1010. Moreover, 
some of the shipwrecked party afterwards settled in Bermuda, so 
that the local traditions were continuously handed down. 

This small bay or cove lies open to the north and northeast, so 
that a strong north or northwest wind would evidently cause large 
seas to enter it. 

It seems strange, at first thought, that they did not build it on the 
harbor side of St. George’s, but we must remember that at first the 
channels were unknown and the island was densely wooded, and 
they probably preferred to live on the outer coast, the better to keep 
a lookout for vessels. It is also stated that they kept great fires 
continually burning, probably as a signal to any vessel that might 
approach the islands. 

Before sailing away Governor Gates erected a memorial tablet and 
cross, as seems to have been the custom in those days, to indicate a 
claim on the islands, for his king and country. 

Strachy described it as follows : 

u Our Govemour set up in Sir George Summers’ Garden a faire 
Mnemosynon in figure of a Crosse, made of some of the titnber of 
our ruined shippe, which was sorued in with strong and great trim- 
ne)s to a mightie Cedar, which grew in the middest of the said 
Garden, and whose top and upper branches he caused to be lopped, 
that the violence of the winde and weather might have the lease 
power over her. 

In the middest of the Crow©, our Govemour fastened the Picture 
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of hi« Majestic in a piece of Silver of twelve pence, and on each 
aide of the Crosse, hee set an Inscription graven in Chopper, in the 
Latino and English to tins purpose. 

“ In memory of our great Deliverance, both from a mightie stornie 
and leake : we have set up this to the honour of God. It is the 
spoyle of an English ship of three hundred tunne, called the SEA 
VENTURE, bound with seven ships more (from which the stornie 
divided us) to Virginia, or Nova Britania, in America. In it were 
two Knights, Sir Thomas Gates, Knight, Governotir of the English 
Forces and Colonic there: and Sir George Summers, Knight, 
Admirall of the Seas. Her Captaine was Christopher Newport, 
Passengers and Mariners, slice had beside (which came all safe to 
Land) one hundred and fiftie. We were forced to runne her ashore 
(by reason of her leake) under a Point that bore South-east from 
the Northerne Point of the Hand, which was discovered first the 
eight and twentieth of July 1009.” 

Sir George Somers built a smaller pinnace, 29 feet long and 15^ 
feet beam, of about .‘10 tons, at a “ Building Bay ” on the Main 
Island, but the exact site is unknown.* 

During this period of nine months they* bad there three mutinies, 
one murder, one execution, one marriage, and two christenings, 
besides other notable events. 

Strachy states that Admiral Somers laid out a garden at Gates’ 
Bay, close to the shore, and planted various vegetable seeds, which 
came up, but came to nothing, and that the sugar canes that he 
planted were eaten by the wild hogs, for he had no fences. The 
planting was not done at the best season, and the soil may have 
been poor or too dry; moreover the exposure to northerly and 
easterly winds and spray might have killed his plants, for they were 
near the shore, f 

They found fishes, birds, and sea*turtles very abundant, as well as 

# Straohy’s description of Homers’ pinnace is as follows: “ About the last ot 
Aprlll, Sir George Summers launched his Pinnasae, and brought her from his 
building Bay, in the Mayne Hand, into the Ohannell where ours did ride, and 
•hee was by the Keels nine and twentie foot: at the Beams fifteens foot and an 
halfe: at the Loofe fourteen*, at the Transam nine, and she was eight foot 
deeps, and drew sixe foot water, and hee called her the Patienoe.” 

This appears to have been the same vessel in which Somers returned to Ber¬ 
muda a few months later, and in which his party returned thence to England. 

f If the wood rats Were then present on the islands, as seems probable, they 
might have destroyed the plants at night, without being observed, as in later 
years* 
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wild hogs. They made salt and salted down fishes and birds for 
their voyage. They also killed large numbers of wild hogs, not 
only for their immediate use, but they also dried the tneht for future 
use. These provisions, together with living turtles and what meal 
they had left, they took to Virginia. They had fed upon palmetto 
berries, prickly pears, oedar berries, and the heads of the palmettoes 
so largely that considerable meal had been saved. 

They sailed for Jamestown, May 10th, l«10, and arrived there on 
the 24th. They found the Virginia colony in a starving condition 
on account of a famine. Three persons had already died of hunger, 
and many were ill. Their fortunate arrival with provisions saved 
the colony from destruction. Soon after, finding that they had 
rations for only two weeks, the whole colony abandoned the settle¬ 
ment and started for Newfoundland for food, June 8th. Lord Dela¬ 
ware arriving just at this time, with three vessels and some provi¬ 
sions, met them on the way and they returned. The opportune 
arrival from Bermuda changed materially the course of history for 
that colony. Had they not arrived just at that time, with provi¬ 
sions, the colony must have been abandoned entirely, and perhaps 
most of the people would have died of starvation. 

It is not strange that the devout men of that period attributed 
this remarkable series of events to the direct interposition of Divine 
Providence. But Admiral Somers and Governor Gates were cer¬ 
tainly very able and efficient men, otherwise these events never 
could have turned out so favorably. 

Scarcity of food still prevailing at Jamestown, Admiral Somers 
undertook to return to the Bermudas in his cedar vessel in search of 
more food, and probably, also, to look after the two men left there 
and to plant seeds for future increase. He sailed June 20, 1610, 
according to his own letter, but June 19th according to others. He 
was accompanied by another vessel, but they were delayed by fogs 
and storms and the latter returned to Virginia, bat Somers kept on. 

Thus the passage was much prolonged, the admiral became ill 
from the hardships and exposure, and died at St. George’s, Nov. 9th. 
His heart was buried there by his request, btit his body was taken to 
England by his disheartened crew, who, contrary to his orders, 
would not return to Virginia. But they left three men behind on 
the islands, perhaps to keep nominal possession, and very likely in 
accordance with final instructions given by Somers, though that is 
not stated. It is related that Christopher Carter, who had previ* 
ously been left there by Somers, declared that he would not desert 
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tbe islands, though all the others should, and that this induced two 
others to volunteer to stay behind with him.* Very likely he had 
promised the admiral to stay and take care of his plantation, which 
there it> good reason for supposing he had started immediately after 
his arrival, perhaps early in July. We find no record of the nature 
of his illness, beyond the intimation that it was due to exposure, nor 
of what was done during the four months before he died, though 
Capt. Hmith intimated that Homers was not idle here. 

t*.— The Settlement of the Bermuda/ Islands in 161 

The Bermuda Company was soon organized in London, and the 
first ship, the " Plough,” with Governor Richard Mooref and about 
00 colonists, was sent out in May, 1012, arriving there July lltli. 

On their arrival at Bermuda, Governor Moore and his company 
found the three men that had been left there, two years before, well 
and in excellent condition, though destitute of clothes. They had an 
acre of corn ready to harvest, and other food in abundance, and 
had built a cedar house and a boat. They were anxious to sail away, 
however, and had commenced to build a vessel. Probably they 
doubted if the pinnace had ever reached England ; or if so, whether 
another would come for them. Perhaps it was partly due to the 
fact that they had discovered an enormous mass of ambergris, 
weighing about 180 pounds and worth about $32,000.00, which they 
naturally wished to seouro for themselves, but which the governor 
very sobn took from them. He punished one of them by imprison¬ 
ment for three years for trying to conceal it. (See p. 517.) 

They must have been supplied with seeds and instructions for 
their cultivation by Admiral Somers, before he died, for their sub¬ 
sequent history shows that they were men of no great ability or 
knowledge. It is stated that he had actually planned to start a 
plantation there, even if he had to do it at his own cost. Somerset 
was named for him, probably because he had selected it for a plan¬ 
tation. 

The anonymous writer of 1612 (Governor Moore?) also says that 
they had planted w come, great store of wheate, Beanes, Tobacco, 
and melones, with many other good things for the use of man,” and 

* The other men were Edward Chard and Edward Waters; the latter had 
previously been left on the islands with Carter. In 1610, he and Carter were 
two of the Deputy Governors, but neither proved efficient in that capacity. 

f His name was often written Mote, hut in the official commission from the 
London Company it ie spelled Moore. 

fruits.' Caine. Acad., Yon. MX. 85 
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that they had also sawed and hewed timber, intending to build a 
vessel, in which to sail away. In another place he says that “ they 
have made a great deale of Tobacco.” 

It is narrated by Governor Butler, by Capt. John Smith, and the 
Rev. Mr. Hughes, that when the prospective settlers arrived at the 
islands in 1612, they found that these men 1 " had “an acre of good 
corne [wheat, according to Mr, Hughesjf ripe and ready for the 
gatherour; numbers of pompions (pumpkins], Indian beanes, many 
tortoises ready taken, good store of hogge-flesh salted and made 
into flitches of bacon.” * 

Therefore the actual first planting of the islands was begun by 
Somers, or by these three pioneer men, in 1010. Very likely they 
planted many other things, not mentioned here by name. 

There is a very important document, quoted above, relating to this 

* One of these men, Christopher Carter, had also remained on the islands 
during the absence of Somers in Virginia. Ho was later (1010) one of the six 
deputy governors appointed by Moore to rule by turns of a month each, but he 
was an indolent ruler, too fond of his cups. Subsequently he visited London, 
and, as ia said by some, turned over to the Company another mass of ambergris. 

Oovemor Butler said that it was to demand his reward for finding the orig¬ 
inal mass, and that that he had begun to take 44 dangerous courses,” perhaps 
to expose frauds in connection with the large mass of ambergris. However, 
the Company gave him a 44 royal lease” to Cooper’s Island, by which he was 
entitled to all valuables or royalties that might be found there, Including 
ambeigris, which was certainly a remarkable concession, at that time. 

Governor Butler said that it was in 14 exohange for three lives,” intimating 
that it was to induce him not to expose the frauds of prominent members of the 
Company. His acceptance or choice of Cooper’s Island was explained later, 
by his heirs, to have been because he believed he could find the Spanish trea¬ 
sures, supposed to be buned there, from tablets and marks found on certain 
trees. (See under Yellow-wood Tree, ch. 20.) He returned with the lease in 
1022, and died before 1627, when the land passed into the possession of Capt. 
Folgate, who actually found a lump of ambergris there, in 1027, and claimed 
it as his own, which led to an investigation of the royal lease. (See p. 517, note.) 

Governor Butler considered Carter “ a great foole,” and thought that he had 
been badly cheated in accepting Cooper’s Island, but perhaps he was ignorant 
of the clause concerning the royalties. The island contains 77 acres, but is not 
very fertile. 

| Perhaps Hughes considered the Indian Com a variety of il wheat,” for writ¬ 
ing in 1614, he said: 

“ And now that we have found out the right seasons of the years to set come, 
we are like, (by the blessinge of God) to have plenty of this countrey wheate, 
which is vary good, large and faire, and more hearty and strong than our 
English Wheate.” 

This remark would seem to apply to the Indian com ox males, which was then 
hardly known in England. Wheat does not grow well in Bermuda. 
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voyage and the conditions then existing at the islands, but the name 
of the writer is unknown. This narrative, or rather report, concern¬ 
ing the islands and their productions, was written at Bermuda, in 
1012, just before the return of the " Plough.” The writer was, in 
my opinion, Governor Moore himself. 

This is indicated by the business-like style of the document itself ; 
by the statement that “ Hastie occasione of business doth make mee 
write somewhat hastilie, etc. ”; by the remark that “ we sent out for 
Hogges”; and “but our order is not to take Fish or Fowle, but for 
one or two meales, because that by reason of the flies, and heate of 
the countrey they will not keep and by the fact that he does not 
in any other way refer to any acts or orders of the governor, nor 
mention him by name or title, as any subordinate person would 
have been sure to have done. 

He does not say that the governor ordered this or that, in any 
case. The whole character of the paper indicates that the writer 
was the leader and the one in authority. His lucid descriptions of 
the trees and their, timber indicates his expert or professional 
knowledge of such matters, but Governor Moore had been educated 
as a master carpenter. It is apparently the first official report of 
the Governor to the Company, written rather hastily, owing to the 
pressure of numerous official duties, cares, and details incident to 
the first settlement. If my conclusion be true, it will add somewhat 
to the value and importance of this report, for it is one of the most 
detailed of the early accounts, in several respects.* I shall, therefore, 
hereafter speak of it as Governor Moore’s Report of 1012. Gover¬ 
nor Moore was a very conscientious and reliable man, with more 
education and brains than most of his colleagues, and the character 
of this useful report is in keeping with his personality. 

Governor Butler (1010) said of Governor Moore “although he 
was but a Carpenter, he was an excellent Artist, a good Gunner, 
very witty and industrious; he built and laid the foundations of 
eight or nine Forts, called the Kings Castle, Charles Fort, Pem- 
brookes Fort, Smiths Fort, Warwicks Castle, Saint KatherineB Fort, 
mounting in them all the Ordnance he had, preparing the 
ground to build Houses, plant Corne, and such fruits as they had.” 
The “ forts n built at that time wore of cedar wood, but the rock 
had to be out away in order to make level plaoes for the gun plat¬ 
forms. All the labor had to be done by hand, for they had no 
beasts of burden, nor machinery. 

* This report was printed in full by Governor LefrOy, in his Memorials of the 
Bermudas, i, pp. 65-72,1877, but without Suggestions as to the authorship. 
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So much of the time and labor of the people was required for this 
fortification work that the planting of corn and other crops was too 
much neglected, so that a famine ensued in the whiter of 1 ft]4-1G15, 
though this was probably not the only cause of it. Drought and 
tempests had intervened to destroy their eiops in 1018. The Lon¬ 
don Company was chiefly to blame for this lack of food, for they 
required of Mr. Moore, above all else, that be should fortify the 
place at once, but they did not send out sufficient supplies of any 
kind. As in many other colonization schemes, there was too much 
ignorance, cupidity, and gross mismanagement on the part of the 
Company. 

The “ Elisabeth,” with 30 colonists, arrived next, about March, 
101.3; the “Martha” arrived in June, 1013, with about 00 passen¬ 
gers. The “Elisabeth” brought 4o more passengers in September, 
1618,* and also the first potato roots. Tobacco was also planted in 
1013, but it had been raised in KUO and 1611 by the men left there. 

The population, in 1022, as stated by Governor Butler, was 1500, 
but he may not have included the women and children. In 1029, it 
was said by Capt. John 8mith to have been between 2,000 and 
3,000. 

The colonists began at once to cut down and bum the forests of 
cedar and palmetto, not only in order to clear the land for planting, 
but for building fortifications,*for firewood, and for other purposes. 
Governor Moore almoBt immediately began to fortify the hills and 
islands near St, George’s, as instructed by the Company and con¬ 
firmed by a special vessel, sent out only six months later to warn 
him of the expected war with Spain and a probable attack on the 
islands. This compulsion to build forts before houses, and to mount 
cannon before planting com, kept the settlers from planting as 
much corn and other edibles as they should have done, both at this 
time and in later years. 

Their first crop of corn was good, according to Hughes (1614), 

* The sending out of these earlier vessels at such unusually short intervals 
was mainly due to the desire of the Company to receive the exceedingly large 
and valuable mass of ambergris, weighing about 180 pounds, that the three men 
that had been left on the islands for two years had found (see pp. 617, 546), and 
which, at about that time, was valued at 8 pounds sterling to the ounce. 

Governor Moore discreetly divided the mass into three parts, and would only 
send one portion at a time. As each vessel brought additional supplies, of 
which they were greatly in need, this course was very beneficial to the people, 
although it displeased the London Company, for they cared only or ohiefiy for 
immediate gain, and wished to cause a rapid rise in the price of the stock of the 
Company. 
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though planted too late (they arrived in July). But he states that 
their second crop was nearly a failure. ThiR may have been due 
partly to the neglect of planting at the proper time, on account of 
the pressing need of fortification work, and partly to the lack of 
care later; but the Reason may have been a bad one, with drouths 
or tempests, and the Wood Rats may have been present, even then.* 

Besides, they were mostly ignorant and quite inexperienced, both 
as to the crops and the climate. But whatever the cause, it is evi¬ 
dent that the Company did very wrong to send out, during the first 
years, so many ignorant and ill-provided poor people, taken largely 
from the slums of London, expecting them to clear a densely wooded 
country, plant crops, and build forts and houses, all in one yeav. 
The governor had on his hands more than any man could do, with 
the men and materials at his disposal. 

It is remarkable that he succeeded by his energy and wit in keep¬ 
ing the colony alive. In fact, had not nature provided such an 
abundance of birds and fish, at that time, most of the people would 
surely have starved. It was by mere chance that a stray vessel, the 
Edwin, loaded with meal, came to the islands from the West Indies, 
in the middle of their second winter (about January, 1014 ), when 
they were on the verge of starvation. This was the vessel said to 
have introduced the wood-rats. (See Part III, ch. aa.) 

The following extract is from “ A Plaine and true relation of the 
Goodnes of God towards the Sommer Islands,” London, 1021 (writ¬ 
ten in the latter part of 1020). Mr. Hughes lived in Bermuda from 
1615 to 1020. After a visit to London, he returned on the “Joseph ” 
in 1622 

44 Upon your second crop, (partly for the unthankfulnesse of some, 
and partly for the trial of other some) God denied his blessing, so 
as you received not your seede againe, therefore feare of great want 
came upon you Then, even then when your hearts began to bo 
troubled with feare of want, Almighty God who never faileth nor 
forsaketh them that are his, did send you a comfortable supply 
unlooked for. n f 

* It is not improbable that the unsuspected ravages of wood rats were the 
chief causes of the failure of the crops in all these three earlier years, though 
they did hot attract attention till 1615, when they had apparently greatly 
increased, perhaps largely due to their gathering, for food, in the vicinity of the 
cultivated land. There is no sufficient evidence that they were first introduced 
in 1014. (Seech. 66, 6.) 

f This is a reference to the u runaway frigate ” which came loaded with meal 
from the West Indies, and was said to have also brought the wood-rat*, January, 
1014. 
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The wild hogs and birds were rapidly destroyed by the famished 
people. Another famine occurred in the third winter (1614-1615), 
when 150 starving people were colonized temporarily on Cooper’s 
Island to feed on the cahow and its eggs, which they nearly exter¬ 
minated that season. (See history of the Cahow, Part III, ch. 20.) 

A great curse to the colony, from the first, was the large amount 
of liquors sent out on every vessel, for many years, by the Company, 
in order, apparently, to exchange it, at high prices, for the half¬ 
shares of tobacco that belonged to the cultivators. Many of the 
colonists were taken from the lowest classes of people in London, 
and drunkenness was prevalent among these and others, whenever, 
by any means, they could secure liquors of any kind.* Such condi¬ 
tions were not confined to Bermuda, nor to that particular time, but 
in this case the Company could have controlled it, had they chosen 
to do so, for a long series of years. Governor Butler and other 
early governors denounced the custom in the strongest terms, as did 
some of the clergymen, but it was continued and gave rise to vari- 

# The Rev. Mr. Hughes, writing in 1620, alludes to this as follows: 

“ My heart giveth me, that among other sinnes, the abominable shine of 
Dmnkennesse, that aboundeth among you every shipping time did much favour the 
bringing of that judgement upon her, [the ship] to admonish some to bee no 
longer Bawds to Drunkenness© by sending over so much Aqua vitte.” ... “ In 
Summerset you know how one died suddenly with drinking himself dead 
drunke.” ... 11 Also 'in the Towne at St. Georges, a man of Summerset drunke 
himself dead drunke, and beeing by a Coroner’s Inquest found guilty of Ids 
owue death, was by the commandment ot Captains Butler your Goveroour, 
buried in the highway with a stake driven through him, by them in whose 
company he dranke himself dead. Each of them having a paper on his backs 
with this superscription • 1 These art the companions of him which hilled himstlfe 
with drinking Two of the most notorious of them were punished, the one 
whipped at the Whipping Post, the other (because he was a soldier) did ride 
the Cannon, shot off full charged, which did shake him terribly.” 

“ Forget not the Boats of Summerset that were over-turned with the keele 
upward, and some of the men drowned, because they that should guide them, 
Were troubled in their broines with Aqua vitre,” 

Governor Butler thus describes the drinking habits of the people, in 1620 
“And, indeed, it is incredibly straunge to report what a huge quantitie of 
thes bott composed waters are (mis) spent yearsly in these smale Hands. Will 
It ever be believed (in England it setfe, which is yet too ueere aklnne to Ger¬ 
many in this; in Bpaine and Italy certoinely it oan never) that twelve hundred 
persons (whereof the one half© almost are women and children, and soe noe 
drinokers in this nature) should In three months space only, consume and 
emptye two thousand gallons of this hartbumeinge gears, by powreiuge it downs 
into their vast mawes! And yet this is the least that (truely) oan be sayd of it.” 
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oa« crimes, and at times to disgraceful orgies, even on the part of 
the principal officers, in 1015-1010, and many misfortunes ensued. 

Governor Moore, instead of receiving praise and encouragement 
from the Company, was criticised, blamed, and censured by them, so 
that he gave up his position, shortly before his term of three years 
expired, in 1016, and turned the government over to six deputy gov¬ 
ernors, most of whom proved worthless fellows and drunkards, 
though they wen' the “best that were there.” He returned to 
London, deeply in debt and in disgrace, and never had much justice 
done him. He had to live in hiding, in an obscure street of London, 
for some time, to avoid arrest for debts.* 

The next year (1615-1010) was a year of strange misrule, revelry, 
debauchery, and idleness on the part of the deputy-governors, their 
officers, and the people generally. It was also, at this time, that the 
plague of Wood Rats developed with remarkable rapidity. No 
tobacco of any consequence was made and little of other crops. 

Governor Daniel Tucker, who was sent over in 1016, found every¬ 
thing in the greatest confusion and the people utterly demoralized 
by a year of disgraceful revelry and misrule. 

It needed a man of energy and stern will to put the colony into 
any sort of order. Governor Tucker, though a man of not much 
education, with a very irascible temper, and not always with good 
judgment, was, perhaps, a very suitable man for the time and place. 
His arbitrary acts, and to us apparently arbitrary executions of crim¬ 
inals for minor crimes, may have been based on personal knowledge 
of their character and deeds that is not apparent from the records. 

Some of Governor Daniel Tucker’sf fortification work and trials 
have been described in a previous chapter (p. 447). He came with 
an elaborate commission from the Bermuda Company, which confer¬ 
red on him far greater legal power than Governor Moore had held. 

At the time of his arrival the Wood Rats had become exceedingly 
abundant, so that they destroyed all the crops, and they continued 
to increase during the next two years, in spite of all his efforts to 
suppress them. (See Introduced Mammals, ch. 33, 6 .) 

# Although Governor Butler intimated that there was some great fraud oi 
secret •caudal, known to Carter, in connection with the ambergris, it is evi¬ 
dent that Governor Moore, himself, had no benefit from it, for he lived in 
poverty after his return to London. The Company finally gave him six shares 
of land for his services. But I find no evidenoe that he went back there to live. 

f Governor Tucker returned to Bermuda and lived several years on the land 
conveyed to him by the Company. He died there in 1625. 
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One of hid measures was to burn over large districts, and some* 
times whole islands, thus destroying all the trees and other vcgeta* 
tion, as well as the rats. (See below, ch. 26, 5.) Fortunately, in the 
winter of 1618-16, the rats suddenly died, all within a few days, as 
the Rev. Mr. Hughes stated. This averted a “ general burning©” 
of all the Main Island, that Governor Tucker had decided to order. 
In the meantime the people had become much impoverished and 
bread had sometimes been lacking for many months at a time. 

Governor Butler,* 1610 to 1022, who was an able man and also a 
discreet governor, tried to restrain the reckless cutting of the trees, 
which had even then become a great evil, and the wanton destruc¬ 
tion of the birds and sea-turtles, but with no great success. He also 
greatly enlarged and improved the fortifications, and built codar 
bridges between the islands, which were much needed. Even in his 
time, most of the land on St. George’s Island had been stripped of 
its trees and become barren. 

d.— The Ibtal j Famine of the " Femtgesf 

In the winter of 1614 -1615 there was a peculiar fatal famine or 
disease, apparently duo to the lack of bread-stuffs and other ordinary 

* Most that is known of the history of the islands, from 1618 to 1622, is 
derived from his MSS “Historye of the Bermudas” printed by the Hakluyt 
Society, London, 1882, edited by Governor Lefroy. The editor, when it was 
published, supposed that it was written by Capt John Smith, but it has since 
been proved that it was written by Governor Butler (see “The Academy,” Dec 
24, 1892, p. 891). 

The earlier part, from internal evidence, was written in 1019; the last parts, 
perhaps an late as 1024 or 25. Governor Butler’s accounts are confirmed by 
those of the Kev. Mr. Hughes (1621), who lived in Bermuda at the same period, 

Capt. John Smith, in his General History of Virginia, etc., 1624, made copious 
and often verbatim extracts from Governor Butler’s Historye, without giving 
any credit for this information, nor in any way referring to its source. 

As this was done during the life of Governor Butler, it is probable that it was 
with his knowledge and most likely in accordance with his wishes, for it.would 
appear that at that time he had private reasons for not wishing to be known as 
the author of this work, which was left unfinished at his death. 

Many of the persons that he exposed and censured were still living and in 
influential positions. Governor Butler, like Governor Moore, nevei got much 
praise or thanks for all his good efforts in Bermuda, but was blamed for obey ing 
his orders and doing his duty, and falsely accused of many things that he did 
not do, He certainly did not enrich himself, but was much in debt on his return. 
Governor Lefroy states that he was subsequently made Governor of fOidl Provb 
deuce, about 1688, 
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vegetable food, although animal food wan abundant. This affected 
chiefly the ignorant, indolent, and vicious persons who had been sent 
there only a short time before by the Company. 

The Rev. Mr. Hughes, who was' present as an eye-witness, described 
it in 1620, as follows : “Your looking for more supplies out of Eng¬ 
land, and following Tobacco to greedily, did cause you to neglect 
setting of come, whereby you were brought into great want, [1615]. 
Then the number of people encreasing and as they enereased, sin 
and disorder did also eucreasc, which brought the correcting hand of 
God upon you in many wayes, so as divers did perish miserably: 
but consider I pray you that most of them that so dyed, were 
ungodly, slothfull and heartlesse men, which sheweth plainly that 
God hath not reserved these Hands from the beginning of the world, 
to bestowe them now upon such as shall dishonor and provoke him 
every day as many of them did, I cannot but wonder, when I think 
upon the nastinesse & loathsome lazinesse, wherein too many of them 
died, crying night and day for meat, notwithstanding they had meat 
enough, if not too much, for they did nothing night and day but 
dresse, and eate, and so greedy, as they would not stay till their 
mcate w f as sod ; but more like dogges than Christians did devoure it 
blood rawe.” ****** 

“ They died miserably, some with meate in their mouthes crying 
for more. This surely was a great jugement of God upon those 
slothful and greedy Belly-gods and a manifest signe and token (as J 
said even now*) that God hath not reserved these Hands from the 
beginning of the world till now to bestow them upon such as shall 
provoke him every day, as many of them did. The correcting hand 
of God, which then lay heaviest upon the lazie ones, did stretch out 
itselfe over all, even the most industrious, w'hen their Lines, Hooks 
and Nets were worne out, so as many of them also died/’ 

It seems, therefore, that it was a case of “ Natural Selection,” or 
survival of the fittest, and probably w r as, on the whole, a blessing to 
the Colony, though other similar emigrants, quite as bad, were 
sent out subsequently, in 1639-20. (See p. 567.) 

In regard to the cause of the death of so many of the miserable 
people at that time, there may be some doubt. There can be no 
doubt, however, that it was largely due, directly or indirectly, to the 
lack of suitable vegetable food, for of bread there was none. 

But there seems to have been an abundance of animal food, for 
the cahows and their eggs were still abundant, and there were plenty 
of fish to be had, with little trouble, as well as shelbfish on the rocks. 
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Hughes and Butler, as well as Captain Smith, all speak of the 
gluttony and laziness of these emigrants, and affirm that large num¬ 
bers died of surfeit, rather than from hunger, for the cabow was 
a very fat bird. Governor Moorfc was compelled to remove the 
crowd of 150 from Coopers Island, where they were killing them¬ 
selves by gormandizing the birds and eggs, to 1*011 Royal, where they 
could get fish. But they were too indolent to do that, and secretly 
killed and ate the few cattle that had just before been sent there. 
He eventually had to gather them all at St. George’s, and fish for 
them himself, to save their miserable lives, and that of others more 
deserving. 

They seem to have been affected with some sort of a disease, 
which Capt. John Smith called the “ Feauges.” Hut this may have 
been induced by the exclusively animal diet and their gluttony. 
Possibly it was akin to scurvy. Hughes stated that none of the 
sixty original colonists died at that time. This may have been due 
to their having laid up some supplies of vegetable food, like dried 
or preserved palmetto fruits, pumpkins, etc., or they may have 
learned by experience to eat the Palmetto-heads and other native 
vegetable food, to a great extent. 

That these native vegetable foods could take the place of cereals 
and other ordinary crops, without Iom of health, was proved a little 
later, J 610-17, when it is stated that the colonists had no bread for 
about two years, on account of the ravages of the wood-rats. 

Capt. Smith described the u Feauges ” as follows : “ He [Gov. 
Moore] followed the building of these Forts so earnestly, neglecting 
planting of Come, till tbeir store was neere all consumed, whereby 
they became so feeble and weake, some would not, others could not 
goe abroad to seeke releofe, bnt starved in their houses; and many 
that were abroad, through weakness!* were subject to be suddenly 
surprised with a disease called the Feauges, which was neither paine 
nor sicknesse, but as it were the highest degree of weaknesse, 
depriving them of power and ability from the execution of any 
bodily exercises, whether it were working, walking, or what else ; 
being thus taken, if any presently gave them food, many times they 
straight recovered, yet some after a little rest would be able to walke, 
but if they found not present succour, died.” 

Various other details of the early history, from 1012 to 1625, have 
already been given in connection with descriptions of the ancient 
fortifications in Part I, and productions in Part II, ob. 22. Many 
other historical matters will be given in connection with the die- 
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cushion of the Cultivation of Tobacco, and changes in the vege¬ 
tation and animal life, contained in the following five chapters, and 
more especially in connection with Deforesting and the Extermination 
of the Cahow, etc. So much of the early history of the colony was 
directly dependent on the production of tobacco, which was the 
principal article of export for over seventy years, that it seems most 
desirable to describe the Tobacco Cultivation historically, in the 
next chapter. (See also p. 5 in.) 

e ,— Tobacco Cultivation, as connected with the JEarly History of the 

Islands . 

It has been doubted whether the Tobacco plant w r as growing upon 
the islands before it was planted by the English, but Silas Jourdan, 
one of Admiral Somers’ shipwrecked party, distinctly stated, in 1610, 
that they found then* “ very good tobacco. 5 * If so, it was probably 
introduced, like the wild olives and the hogs, by some unknown 
earlier visitors. 

The first that w r as cultivated was planted in 1610, by the three men 
loft on the islands from 1610 to 1612, for in his report of 1612, Gov¬ 
ernor Moore stated that those men had “ made a great deale tobacco, 55 
among other useful products. 

Planting it on a larger scale began in 1016. From that time until 
about 1600 it was the principal commodity exported, but its culture 
entirely ceased about 17u7, During more than sixty years it was also 
used as the regular currency, in barter, and for paying the wages 4 ' 
and salaries, from that of the government officials dow r n to the cheap¬ 
est laborers. Fines and taxes were also paid in tobacco. The value 
varied, but 2* and Q i[ was commonly the value per pound, up to 
about 1627. 

* An act was passed by the Assembly in 1626 regulating the prices of labor. 
The wages of a laborer or toiler was to be no more than 1 lb. of tobacco per 
day; of a mason or carpenter 9 lbs.; for sawing lumber tbe price was to bo 
8 lbs. of tobacco per 100 feet. If any craftsman should refuse to work when 
called upon to do so, and when not already employed, or if he should leave a 
job before It was properly completed, he was to be put in the stocks, or else 
caged. 

This law was reenacted in 1087, It was found necessary because these crafts¬ 
men had refused to do their work unless paid exorbitant prices, thus making a 
comer in the labor market of the islands. Or it might be compared to a 
“ strike 55 whore substitutes could not be found in trades absolutely essential to 
the welfare of the public. 

In 1080, it was okdained that 12 lbs. of tobacco should be equal in value to 
1,000 ears of com. 
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Wages at the islands were paid in tobacco at the rate of 3 d per 
pound m 1070, „whiob was probably more than its net value, after 
the imposts were paid in London. 

The revenue from the tobacco was the main source of profit to the 
Bermuda Company, and they jealously guarded the monopoly of the 
trade in it during the entire period that they controlled the islands, 
or up to 1084.* 

The quantity and quality varied exceedingly in different years, 
from a variety of causes, but the Company annually and continually 
complained of its bad quality. Stringent laws were in force for 
many yearR requiring careful inspection of all the tobacco by official 
inspectors before it was shipped, and the bad tobacco was to be 
immediately burned. Apparently the dampness of the climate was 
unfavorable for the proper curing of the tobacco, and in wet seasons 
much of it rotted. In some years the growing tobacco was badly 
damaged or destroyed by violent storms. This is recorded as occur¬ 
ring in August, 1629, 1651, 1(508, and m other years. Probably all 
tlie autumnal hurricanes had this effect. Doubtless many of the 
growers were neither skilllul nor careful in the art of curing, but 
the storms and other natural causes were important factors, On the 
other hand, in some seasonw the crop was large and the quality good. 

I have been unable to find any record of fertilizers of any kind 
being imported or used during all these years. Probably nothing 
was used except a small amount of barnyard manure, and perhaps in 
some cases, seaweed and dead fishes. The domestic animals were 
few, and the cattle do not require housing in winter, so that such 
manure must have been scarce and little used. 

* A law making the stealing of tobacco plants a felony, punishable with death, 
was passed in 1028 

“And be yt ennaoted by the same, that if any p.aon or p.sone shall at any 
tyme or tymes hereafter enter into or upon the lands or grounds of any other 
person or p.sons w th in the Island, aforesaid where any Tobacco or plants thereof 
shal be planted or growing© and shall there steale, draws, plucks up, gather or 
carrye away any Tobacco or Tobacco plants against the good will or without the 
special lycense and consent of the owner of the same land, and be thereof law¬ 
fully convicted, that then every p.aon soe offending shal he held and reputed a 
fellon and shall suffer death for the same, as for any other fellontoue deed, Any 
Act, law, usage or Custom to the contrary thereof in any wise notwithstanding.” 

This law was so modified, in 1027, that the thief was to be fined 200 pounds of 
tobacco, or if an apprentice, he was to he whipped; and in addition, in either 
case, he was to stand at the church door, during services, with a bunch of 
tobacco plants hanging from his neck, on three successive Sabbath days. 
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Therefore, it is remarkable that any respectable crops of such an 
exhaustive plant as tobacco could have l>een raised on the same land 
for so long a time. It is certain, however, that the fertility of the 
soil had very much decreased before tobacco culture was abandoned 
(about 1707). But in the meantime Virginia and other American 
colonies had become great tobacco-growing countries (about 1020) 
and produced a better quality, so that the prices of the island pro¬ 
duct had fallen to such an extent that the Bermudians could not 
compete with any profit. In 1027 it was worth about l h 10 d in Ixm- 
don. It was finally sold at 3 d per pound in 1070. For more than 
a hundred years after this culture was given up, the agriculture of 
the islands was very much diminished, though the raising of corn, 
oranges, potatoes, onions, and other products for export still con¬ 
tinued to some extent. The early agriculture was doubtless very 
simple and imperfect. Scarcely any implements except the grub¬ 
bing hoes were in use. Flows were practically unknown until 1839, 
when their use was urged and introduced to some extent by Gover¬ 
nor Reid. 

In Governor Tucker’s time, about KUH, 50,000 pounds of tobacco 
were shipped in one year. In 1020, 70,000 pounds were shipped by 
the “Joseph.” In later years 200,000 pounds were often shipped. 
In 1671 one vessel is said to have carried away 260,000 pounds. In 
1679 the officers of the Company stated that the annual value was 
about £5,000 sterling, but at that time the price per pound was very 
low. One year it is stated that it brought only l£ d per pound. 
Owing to the increasing production of tobacco in Virginia and the 
West Indies, and the excessive freight and duties levied upon the 
Bermuda product, the price rapidly fell from 2* 0 d to about 9 tl or 
less per pound between 1620 and 1050. At first the duty was 1* per 
pound ; in 1623 it was 9 d ; in 1028 it was 0 d . The duty and freight 
were often more than it would bring in the London market, so that 
the more the colonists raised the poorer they became. Although 
they raised an abundance of oom, potatoes, fruit, poultry, and other 
food, they had no commodities with which to buy goods from Eng¬ 
land, such as clothing, so that they became very destitute of clothing 
and many other necessities of life, though food was plenty.* 

* The destitution In clothing, etc,, caused by the decrease in the price of tobacco 
and the high duty on U, is graphically described in letters from Governor Roger 
Wood, written in 1668. The following extract is from one of these s— 

“ To Mr. Bailene I refer* the report# of his voyage, usage and affection on this 
very pobre Island, only for take of Canvasse shirts and shoes and such things 
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At that time there were no textile materials raised there with 
which they could have made cloth, even if they had the skill. How¬ 
ever, they did plant hempseed and flaxseed, in 1632 and 1688, and 
subsequently some cotton. But later (1644) they sent a ship to 
Barbadoes to trade for cotton and it brought back a cargo of 11,018 
pounds of cotton, which the women and girls learned to spin. 

The duty on tobacco was reduced to fl tl a pound, in consequence 
of urgent petitions in 1027, but even then it was not remunerative 
under the conditions imposed by the Company. The colonists were 
forbidden to trade with the other American colonies, even for neces¬ 
sary things, nor could they trade with an} ships except those sent 
by the Company. Yet they were compelled to do so in order to live 
at all, and so we find records of cargoes of potatoes, oranges, etc., 
sent to New England at that time. On the other hand, the Company 
continually complained of the poor quality of the tobacco sent to 
them; but those planters who occupied the public lands on half¬ 
shares complained that the Company would not pay for any part of 
the labor necessary to property cme even their own share, and con¬ 
sequently much was spoiled for lack of sufficient help at the critical 
time. 

The difficulties connected with the making of tobacco, especially 
on the plan of half-shares, arc well described in the following extract 
from a letter sent by the Assembly, in 1627, to the Bermuda Com¬ 
pany, in reply to a letter from the Company, dated Sept. 20th, 1626 
complaining of the poor quality of the Bermuda tobacco, as con¬ 
trasted with that from Virginia and St. Christopher** I., and also 
requiring them to return to the system of cultivation at one-half 
gross shares for the Company, as was customary for tenants in 
England : 

as will ©loathe ns from sunrue and cold nights X thank god wee abound wth 
vitualls in variety© and plentie both flesh and Ash, routes and fruits, so that wee 
excell all the plantacons m the kings dominions, and wee desire to undertake 
any travel! and labour if wee had a subject to work© upon to oloathe ourselves, 
but it is our miserle to live in these tyroe* that the more wee labour the more 
wee are undone through the extreame ympost laid upon our goods, wc% exceeds 
the value of the commoditle, a thing without precedent and never before heard 
of. 1 pray God amend yt and send us help from heaven for on earth I see hut 
little hope.” 

He sent a present of some tobacco to which he referred as follows, in a post¬ 
script 

“ X beseech you vouchsafe the tasting of our poor© Burmoodian Tobaco woh Is 
2d worse than nothing the pound.” 
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“ But wee most humbly intreate you to conoeive in this (as the 
schools distinguish the like Similitudo non curritt quatuor Bedibus , 
many things may be alike, but not alike in all things; for there is as 
much difference betweene a husbandman’s sowing of wheate to halves 
in England, and planting Tobacco at halves in &omer Islands, as is 
betwixt black and white. The husbandman hath his hand ready for 
the plough, and his houses built; wee noe such thing, He hath his 
beasts of labor to plough his land, wee none but our hands, his 
wheate beeing so wen his labor and charge is little or none till har¬ 
vest, ours is daylie and hourely, his crop being housed his care and 
charge is ended, then is our care greatest and our danger most, yea 
of so tickle and dangerous a nature is this Tobacco, in the house, 
that one houres neglect or the least want of help© may spoyle a 
whole yeares cropp, neither is it iu the power of man to prevent it 
when it is come to that passo, soe that the comparison in theise 
respects (and many others that might be alleadged) will never hold, 
besides many yong youthes are now out of their tyines, and yerely 
more wil be. And if they should not be by red w r hat should become 
of them. There hath lieen care taken to make publique tennants of 
them for improving the publique lands, thereby to defray the pub¬ 
lique charge wc’h can now bee noe further help©, because that the 
publique lands are now all disposed of to the best bchoofe, Soe that 
they must be byred or they will live of the spoyle.” 

******* 

“ Our governor hath been pleased to make known unto us that it 
is yor wills that yo’r severall tenn’ts should be very carefull in mak¬ 
ing and curing of tobacco in the house, it is true that in that care, 
and the tyracly and opportune making up consists the greatest diffi¬ 
culty, but if you take from us our former allowance of that charge, 
great inconvenience may arise mauger the endeavors of the most 
endttstrious, for when a season of weather serves to make up tobacco, 
that man comonly that hath most helpe doth make the best tobacco, 
wo’h if he pay all the making up out of his own pte. all men will 
strive to make it up with his owne family without hyring, and soe 
if the season be over before it be dispatched and that the wind come 
to north, west-north, north east, or at east wc’h is eomon, all the 
remaynder may be spoyled.” 

After the Bermuda Company ceased to exist, in 1684, the cultiva¬ 
tion of tobacco rapidly declined, and was abandoned after 1707. 
Agricultural pursuits of all kinds decreased, with the exception of 
raising oranges, whioh flourished for more than a oentury. The 
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change in the laws and administration, and the loss of income from 
tobacco, caused a great increase in maritime pursuits, and conse¬ 
quently in shipbuilding. During the 18th century the Bermudians 
engaged largely in the intercolonial commerce, and in the manufac¬ 
ture and exportation of salt from Turk’s Islam!, and they pursued 
the sea-turtle fishery,as far south as Ascension Island, and there 
traded with foreign vessels. During that period large numbers of 
vessels were built of Bermuda cedar, often 10 to 12 anuually. This 
led to another period of deforesting. Probably most of the cedar 
used at that time was the second growth cedar that had grown up 
where the original growtli had been cut down in the early period, 
to plant tobacco, for the Bermuda cedar, in good soil, grows fast 
enough to make good timber m thirty to forty years. 

/.— Slavery: Negroes; Indians; Whites . Abolition of Slavery in 

1881 

Slavery prevailed in the Bermudas from in 10, or earlier, up to 
1834* when it was abolished. Owing to the comparatively small 
size of the estates, none of the planters held any considerable num¬ 
ber, and in general the slaves seem to have been well treated,* 
as compared with those in other colonies, though at times severe local 
laws were passed for their control. During most of the history they 
exoeeded the whites in number. 

Their money value was not large and many bought their freedom, 
or were voluntarily freed by their owners, who were not always 
able to feed and clothe them properly. 

But for a long series of years, free colored persons were not 
allowed to remain on the islauds beyond a specified tiraef (six 
months or a year). 

* Several instance* are recorded where slave* Captured on"Bermuda vessels in 
time of war and taken to foreign countries voluntarily returned to their owners 
in Bermuda, when they might have had their liberty. In one such ease eighty 
slave* taken on a Bermuda privateer, during the Revolutionary war, were taken 
to Boston and offered their liberty, but all except one, who died, returned to their 
owners. In 1828, two vessels manned by eleven slaves as sailors, arrived in 
Ireland, and the slave* were officially offered their freedom and protection, but 
only three, who were mere boy*, accepted freedom. 

f The following law was enacted by the Company in 1662 : 

“Ffor the preventing the mischief e& danger which otherwise is like to 
happen by the multyplication of malattoes. Wee have Ordered that from 
henceforth if any mulatto shall bee made free, such p’son doe within twelve 
months after depart the Islands.” In 1704, the time that free negroes could 
remain was made six month*. 



A . & Verrill—The Bermuda Islands. 


561 


In consequence of conspiracies or fear of insurrections, many free 
negroes were banished after 1050. In November, 1656, all free 
negroes were ordered banished at once. A proclamation of Gover¬ 
nor Seymour, on July ‘26, 1064, ordered that all able-bodied free 
negroes and mulattoes should forthwith depart from the islands, 
with Capt. Stow, on a ship then ready to sail (destination not 
recorded). Those tjiat did not do so were to become slaves to the 
Company, in all respects like slaves purchased. A law was enacted 
in 1674, that any colored persons brought to the islands and remain¬ 
ing more than 24 hours should be soiled and made slaves to the 
Company. 

The first colored slaves, one negro and one Indian, were brought 
from the Bahamas bj f the “Edwin,” in 1616. Fourteen negroes 
were said to have been brought to Bermuda in 1616, by a pirate 
vessel, and sold there. 

From that time forward both negroes and Indian slaves were 
repeatedly^brought from the West Indies In March, 1660, the 
“Elisabeth and Annie” brought in 32 negroes from Barbadoes 
They were sometimes captured from the Spanish or Dutch, and 
sometimes they were purchased, (’’apt. John Wentworth, a priva¬ 
teer, in 1665, captured about 00 slaves from the Dutch Governor of 
Tortola and took them to Bermuda. In Bermuda the climate and 
other conditions were favorable for their natural increase, and before 
1700 they even became too numerous. 

Governor Butler, in 1622, referred to his “gafTg” of negroes, indi¬ 
cating their rapid increase in five or six years. In January, 1623, 14 
negroes were mentioned as belonging to the “ generality,” and others 
to individuals. By that time they had, apparently, become numer¬ 
ous, for in that year an act was passed by the Assembly to 
“Rcstrayne the insolenoies of Negroes,” by which they were for¬ 
bidden to carry weapons or to be out at night except by order of 
their masters, who were to lie held responsible for thefts, etc., oom- 
' mitted by their slaves. In February, 1620, it is recorded that Lieut. 
Buckley was allowed 32 slaves, and this was the regular number 
allowed the Governors for many years. 

Tho following extract from one of the letters of Governor Roger 
Wood to the Company, in 163$, gives some idea of their numbers, 
at that time, and of their relatively small value, for he intimates that 
he had more than he wanted, or could clothe: 

“ And to the extent you rthall see that I am not dostitute of this 
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blacke crewe during my government, I think it fitt in this place to 
show you a catalogue of your negroes, men, woemen, and ohildren, 
ten children and three women, lyviug upon my charge, for they doe 
little else than to looke to theire children, for no man ’ail be troubled 
with them ; neither doe I desyre recompense for the same, neither 
will I, so long as you cloathe them as most nobly you have done this 
yeare, w’oh I will cause to be husbanded soe that you shall not be 
deceived herein. This clothing and linen will serve I hope for next 
yeare also; as for this, I have put out 3 of them to masters, and 
after the cloathing of these will put out some others when I can fynd 
such masters as will be careful for their education.” .... 

“ Altogether 8 men negroes, among uVh ould Anthomo is past 
service, 4 woemen negroes, and n children.” .Besides this, he pro¬ 
ceeds:—“ I want 7 servants of my complete number, which I am 
not pressing to bee supplyed withall, ais not beeing able to cloath 
these.” 

The following quaint record indicates the current value of negro 
women slaves m 1648, and the condition of the morals then prevail¬ 
ing among them. It also indicates that the Bermudians were willing 
to cheat tbe Spaniards, in a trade, if they could. But perhaps the 
woman was a sea-cook, at least: 

“It was consented by the Gou’r and some of the counccll that Mr. 
Sherriff© should sell Blacke Moll* one of the Company’s negroes for 
their use, sbee beinge a lazie servant and a lewde liven Mr. Slierriffe 
accordingly did sell her to the Spaniards, for sixteen© pounds 
sterling.” 

There are many records of tbe lack of employment for slaves, and 
of their idleness. At a later period more or less of them were some* 
times sold to American planters, because they could not be profitably 
employed in Bermuda. Yet many of the more intelligent of the 
young negroes were apprenticed to learn trades, and many became 
good sailors. 

Although the negroes were often accused of, and punished fof 
theft and many other crimes, they seem to have rarely been guilty of 
murder or manslaughter. Whipping was the common punishment. 
Some colored men, who had been condemned to be hanged, were 

* Another “Black Moll,” in June, 1652, was convicted of stealing various 
articles (value 7**) from two dwellings, and sentenced to be hanged. But she 
was reprieved on condition that she would act as the executioner, to which she 
agreed. She commenced by hanging a man named Worth, July H, 1652, who 
was, apparently, a white man, and one who deserved hanging. 
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given their live# if they would become executioner#.* Sometime#, for 
minor offence#, free negroes were condemned to become slave# to the 
Company. This penalty was also applied, on at least one occasion, 
to a white man by (+ov. Tucker. By a law enacted in 1608, inter* 
marriage of whites with colored persons or mulattoes was punishable 
by banishment or penal servitude. 

A law was passed by the Assembly, in 1730, that an owner who 
happened to kill one of his own slaves, when punishing him, should 
not he aalled to account, in any way; but if any one killed a 
slave maliciously lie should pay a fine of £10, and also the price of 
the slave, if it belonged to another person. 

On several occasions there were apprehensions of insurrections or 
mutinies among the free* colored people and slaves against the whites. 
In November, 1656, such a conspiracy to kill all the whites was dis¬ 
covered, and nine negroes were tried and convicted. Two were 
executed and others were banished to Kleutheria. On this occasion, 
under Oovcmor Forster, the following and other severe laws were 
enacted. 

“(1) It is ordered that from henceforth none of the negroes of 
these Islands to whomsoever thoy do belong, or of what sort soever 
they are, shall have liberty to Btraggle or wander from their master’s 
houses or lands after halfo an hour after the setting of the sutine, 
without a passe or tiekett under their handes to whom they do 
belonge, w’eh is to be granted only upon some weighty occasion 
moveing thereunto. But such negroes being found stragglingc 
w’thout their leaves or their warrcntall Tiekett as afores’d, walking 
in the night as afores’d, it shall be at the power of any English man 
that meets such a negroe to kill him then Sc thiere without moroye. 
And if any such negroe shall refuse to be apprehended, and doth 
resist the Englishman, and he doth not make speedy pursuit against 
him, and shall not forthwith give information to the next magistrat, 
Then he or they for thier neglect therein shall forfeit one hundred 
poundes of tobacco to be expended upon general! service 

* Oases when the same action was taken with white man are recorded in 1628 
and 1681. In some cases, and perhaps generally, colored men were made execu¬ 
tioners of colored criminals only. 

A negro named John, having been convicted of stealing a boat, Aug. 17, 
1664, was sentenced to be hanged, but the Governor reprieved him on condition 
that he Should act as the executioner of negroes. Five days later “ Black 
Mathew ** having been convicted of house breaking and escaping from jail, was 
hanged at $& George's, and bis severed head, “by the Governor’s order,” was 
Impaled on a stake at .Stocks Point. 
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(2) It is likewise ordered that the negroes that are free men and 
women skal be banished from these Islands, never to return© eyther 
by purchase of any man, or otherwise, upon payne of forfeiting 
their said purchase in that rase.” 

In 1673, a “damgerous plot” was diacoNcred among the negroes, 
some of whom confessed their guilt. Six were condemned to be 
branded or “stigmatized in ye face [forehead] with an hott iron, and 
their noses slitt, and whipped; and ye rest of ye negroes stigmatised 
and whipt.” The hot iron bore the letter “K.” 

A conspiracy which vfas discovered among the slaves in 1701, to 
rise and massacre the whites, caused great alarm, for a time, and 
martial law was declared by the Governor. One negro slave, sup¬ 
posed to be the loader, having been convicted was burned and 
hanged in Warwick Parish, but the evidence against him was not 
very positive. Several persons were believed to have been poisoned 
by the slaves at that time. 

During a large part of the slavery period iu Bermuda, the slaves 
were allowed very few religious privileges and very little education, 
but in these respects the custom varied at different times. Many 
religious differences among the clergymen and sects were partly due 
to disagreements as to the propriety of allowing the slaves certain 
religious privileges, like christening, baptism, 4 ' or burial services. 
In the 17th century clergymen of the Established Church seem to 
have been generally opposed to such innovations, though there were 
exceptions. This reluctance to grant religious privileges continued 
down to the time of the abolition of slavery. 

One groat reason for the strenuous persecution of the Quakers, in 
the 17th century, was because they desired to teach the negroes. 

In the official statement of the Company, in 1676, they mentioned 
that only about one-half the negro children were christened. 

The slaves were allowed legal marriage from the first, and when 
man and wife belonged to different owners, they were allowed by 
law or custom to be together Sundays or other specified times, and 
their children alternately were to become the property of each owner 
of the parents. 

In 1666, the owners of slaves were required to take them to church 
with themselves, wherever they went. 

* It is mentioned that when the slaves had been baptised, they believed that 
they had thereby acquired a right to their freedom. When any funeral ceremony 
was held, it usually consisted in the reading of the burial servioe by some aged 
colored man. 
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The Rev. Samson Boml was one of the ministers who opposed the 
conversion of negroes. He brought a presentment against the 
Governor for favoring it, “and further did alieadgue that the breed¬ 
ing up of such children in the Christian religion makes them stub- 
borne.” 

For these opinions and other reasons he was dismissed by the 
Company, in 1008, which, at that particular date, favored their con¬ 
version, though the colonists generally opposed it 

The Rev. Samuel Smith, in 1000, brought the question before the 
Council, whether or not lie should baptize negroes, mulattoes, and 
Indians, but the Council refused to decide the question. 

In 1080, the Assembly passed an act against baptizing negroes. 

The Rev. A. Richardson, of St. George’s, stated that in 1750 he 
baptized 147 negroes, and in 1757, 077 more. 


Indian Slaves. 

Although the slaves were mostly negroes or mulattoes, some 
Indian slaves were also brought from the West Indies in the earlier 
years, and Indians, captured in the Pequot wars and King Philip’s 
war, weie sent from New England and sold as sla\es to the Bermu¬ 
dians.* 

The number of Indians held as slaves does not appear to have been 
large at any time. There are not many records of their arrival, and 
so far as appear* from these there were more brought from the West 
Indies than from New England. 

There is a record that Capt. Wm. Jackson brought many Indians 
aud negroes, captured from the Spaniards in 1044*5, from the West 
Indies. It was intimated by the Company, in 1655, that 40 or more 
freeborn Indians had been illegally taken from the WeRt Indies and 
sold in the Bermudas as slaves, about 1644-40. The Governor was 
ordered to free them if they could be found. The sale of 10 Indians, 
mostly women, is recorded in 1646, and of others in 1045; probably 
these were part of those referred to by the Company as freeborn. 
The prioes were mostly from 7 to £10 each. There is also a record 

* A law was passed in Massachusetts, in 1652, that those Indians who had 
been taken captive, or who had surrendered themselves in the Pequot or King 
Philip's wan, should be sold as slaves in Bermuda and other plaoes, or else 
become slates in New England. Some of these slaves appear in the Bermuda 
words of 1658 and later. 
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of oome Indians returned to the West Indies in August, 1658, 
probably some of the same lot. 

The Indians and negroes intermarried freely, but the Indians being 
relatively few, their descendants show but little of the Indiau char¬ 
acteristics, though even to this day some of the negroes show more 
or less traces of Indian blood. Formerly many of them showed such 
characteristics much more decidedly. The negro slaves always 
increased more rapidly than the whites and they became too numer¬ 
ous at times, so that employment could not be found for them, while 
their masters found it hard to clothe and feed them. A few sla\ es 
were sometimes sold to go away from the islands. Thus the sale of 
14 negroes and one Indian, to go to Porto Rico, is on record. Some 
were sold to Virginia. In the Royal Gazette for Jan. 17, 1784, 
(No. 1), Tucker & Co., of St. George’s, advertised to purchase some 
of the “idle negroes” in order “to send them to a country where 
they may be profitably employed,” by the ship “ Queen Charlotte,” 
then loading for Charleston, S. 0. 

A law was passed even as early as 1674, prohibiting the importation 
of any more slaves. Probably very few were ever imported directly 
from Africa, and perhaps none from Virginia. So far as the records 
show, they nearly all came from the Weht Indies, either by purchase, 
or by capture from the Dutch and Spanish. 

In 1672, it was ordered that all free negroes should apprentice 
themselves to masters or immediately “depart the Hands.” The 
Company enacted a law in 1674 that any negroes brought to the 
islands, and remaining more than 24 hours should be seized and kept 
as “ slaves to the Company.” 

It was ordained by the Company, in 1674, that the laws of Eng¬ 
land should apply equally to the negroes and whites. 

When slavery was finally abolished, in 1834, the number of slaves 
reported was 4,026, and their value was estimated at £175,194 
sterling. 


White Moves. 

In the years of the early settlement, 1612-25 and later, many 
white persons were virtually held as slaves. Parties of women were 
several times sent out by the Company to be sold (for wives) to the 
highest bidders, or else for some definite price. 

Governor Butler, writing of the arrival of the Joseph, in 1620, 
remarks as folio ws:~~“ In this shyp came over likewise divers newe 
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planters, and among them certain? young maydes (or, at the least, 
single women), sent over at the cost and by the pious intention (as 
the gencrall letters sayd) of some Adventurous of the Company to 
make wives for such single men of the country as would paye one 
hundred poundes of tobacco apeece for every one of them 99 

It is not surprising, therefore, that soon after this w r e read of 
women being often punished at the whipping posts and ducking 
stools, and in other ways 



Figure 81 —Old St George’s Town, In 1823, after Norwood, from a print pub¬ 
lished iu 1624 by C&pt John Smith, showing the Governor’s House, Guns, 
and Stocks in the foregiound , the Church near the middle, £ Warwick’s 
Fort All the roofs are thatched with palmetto leaves, 

Children of poor debtor could be sold, after the death of theii 
parents, to pay* debts* Boys sent out for apprentices were often sold 
to the highest bidders, and were practically slaves for a term of 
years. 

The laborers, both men and women, thus sent out were mostly a 
very disreputable class. They were occasionally taken from the 
prisons, nod sometimes they were impressed from the stieets, by 
order of the King, both for Bermuda and Virginia. 
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Governor Butler complained to the Company that they had treated 
him unfairly and unjustly in several particulars; one item is as 
follows:— 

“Because the tenne [laborersj that were sent him out of Newgate 
are a burthen unto him, because the men cannot work©, and if they 
could he hath no ground to place them on . neither will any hire 
them, because they came out of Newgate. The wocmen are many of 
them with childe and their Bastards to be be kept by him : both 
men and woemen are like to go naked or to bee cloathed by him.” 

The following passage from Governor Butler’s history (10*22) 
further shows the character of many of the early inhabitants : 

“ Twenty criminall prisonners brought to the barre, to the great 
discontent (as well as trouble) of the Governour, who plainely found 
thes unexpected ill fruicts of the misuse of his former wonted 
clemencye, that a wraunglinge and stiffnecked people, afi the most of 
thes proved themselves (being, to say truth for the greatest part, 
improvidently and wreatchedly raked up out of the London kennells), 
wer not to be mannaged with so smooth© and gentle a snaffle as he 
(out of his natural] disposition) had tbctherto employed, and, there¬ 
fore, openly professed hiinselfe happy, and a glad man that he was 
so shortly to leave them. And the rather he became fully assured 
hereof, by the cryeinge and outrageous crimes, that three of these 
foresayd piisoners wer no we in hold for.” 

Population . 

The population during the first century is rarely given definitely, 
but can sometimes be estimated from the recorded taxes or levies of 
tobacco and com. Governor Butler stated that when he left, in 
1022, there were about 1,500 people. 

At certain periods many j>ersous migrated from Bermuda. Some* 
times this was on account of religious persecutions, as when Eleutherift 
was settled in 1049 by Bermuda dissenters or Independents, who 
shortly after nearly starved to death and were relieved by contribu¬ 
tions sent from New England and Bermuda, in 1050. 

But in other cases it seems to have been merely because they hoped 
to better their condition, for Bermuda early came to be overpopulated 
in proportion to its resources, as they then existed. 

In the “ Orders and Constitutions M adopted by the Bermuda Com* 
pany in 1022, article 212, it is stated that the Virginia Company had 
agreed to allow them a large tract of land in Virginia, on account of 
the small amount in Bermuda. Therefore, when Bermuda became 
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over-populated about 16B9, and the people began to emigrate in 
numbers to the West Indies, the Company petitioned to the “ Lords 
Comissioners for Forraigne Plantacons,” July as, loan, that such a 
tract of land should be assigned them according to the agreement, 
in Virginia, between the Rapahanoek and Patowmack [Potomac] 
rivers. In their petition they stale that the people had become so 
mimerouH in Bermuda that “ they are not able to subsist,” that 
several times parties had migrated or “inconsiderately desperced 
themselves into other parts and especially the last yean*, when about 
one hundred and thirty persons have in like manner transplanted 
themselves into the Island of St. Luzea [Lucia] without provision or 
Amunicon befitting a Plantacon ; where your petitioners understand 
that they have already both bin assaulted by the Saviges, very much 
sicknesse, and other descomforts, insomuch as there was not one of 
them in health at the date of the last ltres reeeaved thence.” 

They added that they understood that 400 or r>oo more were ready 
“to depart the Islands, and that many more must of necessity 
yearely depart, by reason of the increase of the people and the 
straitness of the place.” 

The land granted is said to have been the tract still called the 
“ Bermuda Hundred,” but not the same tract mentioned in the peti¬ 
tion. It does not appear that this effort led to any large emigration 
to Virginia.* 

Two hundred emigrants are mentioned in the records as having 
sailed for Jamaica in October, 165V, on the “Golden Falcon,” and 
t£00 more, Jan. 1, 1058. Many persons also went to Barbadoes, from 
time to time. Richard Stafford, in his letter to the Royal Society in 
1668, mentions that some of the people were then emigrating to 
New Providence, and some were already settled there. 

Laws were very early made forbidding Quakers and Catholics to 
remain on the islands. The Quakers wore constantly persecuted, 

* Perhaps unrecorded vessels may have taken parties of emigrants to Virginia 
to settle on the “ Bermuda Hundred,” made famous by the civil war. There aie 
many coincidences and similarities of family names in Virginia and Bermuda. 
But this may be because both colonies were settled at about the same time and 
by people from the same localities, rather than due to emigration from Ber¬ 
muda. Aa an illustration of these interesting coincidences, I may cite the fol¬ 
lowing case: 

In November, 1650, Gk&i'g* Washington was charged with treason and tried, 
but he appealed to the English Government. The final result is not recorded, 
so far as 1 know, nor do X know whether he was an ancestor of General George 
Washington, but he may wall hate been of the same family stock. 
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from the first, and many were imprisoned and finally sent away. 
Many Catholics were deported to Barbadoes in 1072, and others 
were banished at various times. So long as the islands were gov¬ 
erned by the Company, Catholics, if known, were thus summarily 
disposed of. Very few, it seems, went there except in the case of 
shipwreck. 

Capt. John Smith, 1029, stated that the population was then from 
2,000 to 3,000. 

In 1048 there was a levy of 17 lbs. of tobacco from every house¬ 
holder, making a total of 5,571 lbs. This would make 328 house¬ 
holders, not counting slaves. Tobacco *as then reckoned at Is Od 
per pound. 

In the official statement made by the Company to the Government, 
in 1079, the total population was put at 8,()0o : 400 planters ; about 
1,000 white men able to bear arms; births, about 120 annually (about 
one-half christened); deaths, about 20 annually. 

Apparently the population decreased considerably after the dis¬ 
solution of the Company in 1084, as did the area of land cultivated.* 
Probably it did not increase materially, if at all, during any part of 
the next century, but during most of that time it was undoubtedly 
much diminished; it has very much increased during the past forty 
years. 

In 1789, the population was estimated at 10,381, of which 5,402 
were white, and 4,919 negroes and mulattoes. The total in 1833 was 
stated at 9,195: of which 4,297 were white; 3,012 slaves;f and 1,286 
free colored. In 1835, the total was officially giveri as 8,810: of 
which 4,259 were white and 4,450 colored. 

The emancipation of the Blaves, just before that time, apparently 
led to a considerable decrease in the number of the colored people 
by emigration, but since then they have increased more rapidly than 
the whites, in spite of a much higher death rate. 

In 1842 there were 4,058 whites, 4,500 colored ; total 8,024. The 
births were 130 whites, 206 colored; deaths, 75 whites, 137 colored. 
Ratios of deaths per 1,000 : 10 whites, 30 colored. 

In 1871, the total population was 12,121. According to the census 
of 1891, the total population was 15,018: whites, 5,960, colored, 

* # The amount of laud cultivated in 1882 is said to have been 450 acres; in 
1888, 587 acres, with 8,258 acres in pasture, feeding 1,897 cattle, 815 horses, 148 
sheep, 848 goats. In 1885, 601 acres were cultivated. In ^00J, according to 
the census returns, 2,686 acres were cultivated. 

f There is a curious discrepancy here, for the number of slaves reported for 
emancipation and valuation the next year, 1884, was 4,086, an increase of over 
400 in a year. 
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9,323* In 1901, the total was 1 7,535 : white*, rt,3H3 ; colored, 11,15*2. 
Of tbe total number about 2,3 oo were living in Hamilton, and 1,000 
in St. ’George’s. These returns do not include those belonging to the 
military and naval establishments. 

21.— Character and Origin of the Original Flora, 

Although we have much valuable information, presen ed in the 
early writings, as to the character of the terrestrial flora, as it existed in 



Figure 89.—Tall Palmetto growing in Pembroke Marsh. Phot. 1001. 


1600-15, much tbe greater part relates to tbe trees and to a few other 
plant# that had acme direct or immediate use* It is now, of course, 
very difficult to distinguish, in tbe case of weeds and other incon- 
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spicuous plants, between those subsequently introduced and those 
that were native there before the settlement. Each case must be 
judged by itself, taking into account the probable chances of hatural 
introduction, the manner of occurrence, etc 

Only very few plants are pecuhai to the islands, or endemic, and 
of these the palmetto Is the only conspu nous one. (Sec eh. 26, <*, 



Figure 88.—Bermuda Blue-eyed Grow (Suyrinchvum Btrmuditmum) 

figs. 4, 82, 88). Most of the other native plants were derived from 
the West Indies and the North American coastal regions * 

* When the islands were first settled the flora was remarkable for 
the scarcity of edible plants The only herbaceous plant mentioned* 
that oonid aff ord any human food, was the “prickly pear” or cactns 

* In naming the native Bermuda plant. I have followed pretty closely the 
nomenclature used by Hemsley, In Voy. Chall., Botany, vol. I. 
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( Opuntia ), which still grows abundantly on the barren cliffs by the 
sea. Its berries were eaten, both raw and cooked, by the early set¬ 
tlers. There are no fruits mentioned, except the berries of the 
palmetto, cedar, and wild mulberry, although a few shrubs, with 
more or less edible berries, still exist that were probably native.* 
But the settlers may not have known that they were edible or they 
may have been so scarce that they were of no importance to them. 



Figure 84.—Bermuda Maidon-hair Fern (Adiantum bellvm). 


The list of existing flowering plants and ferns, believed by 
the writer to have been nati\e of the islands before their settle¬ 
ment, includes about 156 species; of which 22 species are ferns. Of 
the whole number, about 120 species are also native of the West 
Indies. 

a,— Endemic Plants. 

Five flowering plants and three ferns are generally believed to be 
endemic, since they have not yet been found elsewhere, but some of 
these may eventually be found in the West Indies, when those islands 
shall have been fully explored botanically. Yet it is possible that 
some of them, which may have originated in the West Indies, have 

* The SwHrtds Orape (Coocoloba. uvifsra) and the Myginda rharoma bear 
berries that are said to be edible, but perhaps ijtot very palatable. These are 
supposed to be indigenous, though neither is mentioned by early writers. 
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been exterminated there, by human agency, before disappearing in 
Bermuda 

Aside from the Palmetto, the most interesting of these endemic 
species are the Blue-eyed grass and the Maiden-haii Fern, both of 
which are very common and widely diffused 

The Blue-eyed Grass* or “ Lily ” (fig. »*) grows in a variety of 
situations, both in good soil and on barren locky and sandy hills, and 
even on the small barren islands. Its blight blue flowers, which are 
produced in abundance in spring, are often at least one-half an inch 
m diameter, being much larger and blighter bine than those of our 
New England species. The flower stems are often 8 to 10 inches 
high, but shorter in dry soil. 

The Maiden-hair Fern (fig. 34) grows in abundance in the cracks 
and crevices of cliffs, especially in those of the stone cuttings along 
the roadsides, forming tufts of vciy elegant and graceful foliage. 

The endemic species, according to Hcmsley (Voy. Chalk, Botany, 
i, p. 12) are as follows :—* 

Flowering plants :— Ferns :— 

JSrigeron DarrtUianus Hemsl. Adi an turn helium Moore. Maid* 

Statice Lefroyi Hemsl. Sea Lav- en-hair Fern, Fig, 34, 

ender. Aspieuium Laffanianum Baker. 

JSisyrwchium Bermadianum L Neph radium Itermudianum B. 

Blue-eyed Grass Fig. 33. I 

Sabal Blackburn hum Gl. Ber-| 

muda Palmetto. Figs. 4, 32. 

Careor Bermndiana Hemsl. i 

b.—Localized Plants. 

Among the 156 species of land plants now considered nativef, about 
50 species are very restricted in their distribution, having been found 

* An ancient law, passed m 1669, required the destruction of two bad weeds, 
the “ Wire-weed ” and “ Lily ” It is thought that this Blue-eyed Grass was the 
plant meant by “Lily,” because there is no other native plant or weed that 
resembles a lily. If so it would prove that it was more abundant at that time 
than now, which is not unlikely. 

f Hemaley reckoned 152 species as native (including eight species added in the 
Addenda). Lefroy considered a considerable number of additional species as 
native, some of which were more probably introduced. The additional species, 
introduced by man and considered as fully naturalised, are about 190, though 
many more are partially naturalised. So that the total number of flowering 
plants and ferns is about 850, exclusive of exotic cultivated plants, not natural¬ 
ised. To these may be addU about 8 mosses; 6 Hepatic*; 89 lichens; 82 
Fungi. The algae include about 140 species. 
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in but one or two localities ; 44 of these are either found only in the 
Walsingham district, or rarely elsewhere. This see*ms to be one of 
the few limited tracts that have never been entirely cleared of the 
trees, nor burned over. Owing to the large amount of rocky and 
rough places and ragged ledges, where the patches of good soil are of 
very limited extent, considerable tracts of land on this estate appear 
never to have been cultivated, so that the primitive vegetation has 
escaped destruction more than in any other tract. 

Most of those so restricted are of West Indian origin, but the 
Amp flop* is is the common American woodbine, and the Celti* is 
that of the eastern United States. Nine of these are ferns, viz.: 

A&pidium aculeatum. I Asplenium Laffanianum. 

Nep hr odium amplum. i A. rhyzophyllum . 

N. Bermudianum . ' A. dent at tun. 

Polypodium pectinatum. Pteris heterophylla. 

Polypodium elasiicurn. 

One belongs to the Lyeopodiacea? (Psilotum triquetrum Sw.); like 
the ferns, it occurs about the mouths of caves; also on the shore cliffs. 
Fourteen arc trees and shrubs, viz.:— 

Vhioeooca race mom. “ Blolly ”; Ctesulpinm honducella. (Guilr 
44 Snowberry ; David’s Root.” I andina, in Lef.) 44 Nicker Tree ” 
Flowers white or yellow. ) Rare, 

Bodonma eisco&a. 44 Broom ” ; Psychotria undata Jacq. 

44 Dogwood.” (See p, 580.) 1 Morinda royoc L. Yaw Weed. 

Dodomea angustifolia Sw. Re* 1 Sponitt lamarckiana Decs, 
corded by Grisebach, 1884. A ( Celtis occidenfali*. Nettle Tree, 
widely distributed tropical Triumfctta semi triloba. Burr- 

shrub. bush; Burr-bark; Box-buslv. 

Elasodendronxyfocarpum. Olive- Hibiscus tiliaceus. 44 Malice.” A 
wood Bark. (See ch. 28, d) malvaoeous tree. (See p. 579.) 
Eugenia monticola (s ?E axillaris Zanthoxylum aromaticum. 44 Yel- 
Lef.) 44 Stopper; Rod Wood.” low-wood Tree.” Rare. (See 
Forestiera porulosa. 44 Wild ch. 28, e.) 

Oliva ” ? (See ch, 26, d) Jhtropha curca*. Physic-nut, 

The following are vines:— 

Ampelopsis quinquefolia. a Wcod- Ipomoea purpurea. Morning 
bine.” Glory. (Introduced ?) 

Cardiospermum AaUcaoabum L. Pa**tflora ciliata. Wild Passion- 
Small Shot. Also in Devonshire flower; 44 Apricot” 

Marsh. tiioyos angulatu*. Wild Bryone. 

(Introduced ?) 
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The remainder are as follows :— 

Spermacoce t&mior Lam. Button Peperomia tnagnoKatfotta* {~I*. 

Weed. Annual. obtusifolia in Lef.) A succu- 

Arenaria alsinoides Willd. lent-leaved plant. Fig. 35. 

Callicarpa ferritgineq. “ Turkey-> Statice Lef toy i Hemal. ==( ft Caro - 
berry.” I Uni an a Lef) Sea Lavender. 

(Endemic.) 

The last named species and two of the ferns appear to be endemic. 
It is not improbable that the Iponvea and the Hicyo* were both intro¬ 
duced by man, though there is no evidence of thin. Lefroy consid¬ 
ered them native. The White Jasmine (Jasminnm gractk ), which 
thickly covers the rocks and drapes the cedars to their very tops, in 
paita of this tract, is known to have been introduced there about a 
century ago, but it has not spread elsewhere to any marked extent. 
Hemsley also classed the Passifora as an introduced species, but 
without any particular evidence. 

A few species were found only on Boar. Island, about twenty-five 
years ago, in a place that had not then been much disturbed. 
Whether they still exist there is not known. Several species, mostly 
ferns, are not known to occur except in some particular spots in Some 
of the marshes, especially in Pembroke Marsb. Many of these very 
localized species will probably disappear before many years. One 
endemic species of sedge ( Carex Berfnudiana Hemal.) is known only 
from specimens collected, about 1309, by John Dickinson (Sloane 
Herb.). It may now be extinct. 

Among thb plants entirely restricted to certain marshes, or nearly 
so, or to other limited localities, are the following:— 

WaUheria Americana L. Pembroke Marsh. A shrubby, downy 
plant 2-3 feet high, with clusters of small yellow flowers. In all 
tropical countries. 

# Hemsley states that the correct name of the Bermuda plant is somewhat 
uncertain. My photograph shows that it does not agree well with the descrip¬ 
tions of JP, magnoUcefolia and P. amplexieaulis (considered varieties of one 
species by him and others), for both these West Indian forms are described as 
having sessile or subseesile leaves, while they are petiolate in the Bermuda plant. 
A specimen labelled as P. matpioUctfolia, from southern Florida, in the Eaton 
herbarium, agrees in this respect with the Bermuda plant. Some of the several 
Cuban forms of P. obtusifolia, in the same herbarium, which I have studied, 
have petiolate leaves of the same form as those of the Bermuda variety. There¬ 
fore the latter may rather belong to a variety of P. obtu&ifolia, if this be really 
a distinct specie* But in that case the Florida form probably belongs to the 
same variety. 
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Afc/oMfa odorata L. Pembroke Marsh. A rare tree ; native of the 
Pacific Islands. 

Pluchea camphorata DC/. Marshes. 

Pluchea odorata Cass. Marsh Flea-bane; Wild Tobacco. Pembroke 
Marsh. A composite shrub. WeHt Indies; Central America. 

Pluchea purpuraacens DC. Shelly Bay Swamp and near Warwick 
Pond. Annual. Florida; Mexico; West Indies. 

Ko&teletzkya Virginica Presl. Pembroke Marsh. A rare, East- 
American, herbaceous, maivaoeous plant, 2-4 feet high. The 
lower leaves are mostly ovate or cordate and three-lobed, upper 
ones entire. Flowers purple, in terminal raoemes. 



Figure 85 .—Ptperomia magnaliatfolia (/); Bermuda variety. From life. 

Puvonia spinifex Cav. Burr Bush. Southampton only. 

Sapindua aaponariu L. Soap-berry Tree. Rare. The black seeds, 
which are very hard and sometimes used for beads and buttons, 
are not affected by soaking in the sea. 

Myginda rhaconm Sw. A shrub with small, opposite, leathery 
leaves, and a small, obovate, edible berry, ripe in January. Flowers 
small, four-parted, in axillary, peduncled cymes. Only in South¬ 
ampton Parish. Florida and West Indies. 

Sophora tomeptosa L. Boas Island and South Shore. A legumi¬ 
nous tree. 

Ludwigia repene Swartz. Found only in the peat bogs. Also 
native in South Carolina, Texas, West Indies. 

t 

- Trait*. Ooinr. At) as., Vol. XI. 87 


Mat, 1908. 
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Bandia aruleata L. Box Briar; Indigo Berry. Warwick and 
Paget* (Introduced?) 

Spirant/*** tortili* Rich. Pembroke Marsh. The only native orchid 
of the Islands. 

Paspalum distichum L. A grass found in the swamps; widely 
diffused in both hemispheres. 

Ferns, etc,:— 

Woodxeardia Virginica Sm. Pembroke Marsh. * 

Aspidium coriaceutn Sw. Devonshire Marsh. 

JVephrodium thelypteri* Des. Pembroke Marsh. 

JBguisetum Bogotmse Kun. (?). Pembroke Marsh. 

c.—Seaside Plant*. 

A considerable proportion of the native plants of the Bermudas, 
and some of the introduced ones, are true sea-shore plants, prefer¬ 
ring to live within reach of the spray, or even with their roots 
immersed in brackish water, and in some cases, like the Mangrove 
and Black Mangrove, growing in clear sea-water. 

Many plants of this kind produce hard seeds that retain their 
vitality after floating for weeks or months in the sea, and have thus 
acquired a very wide distribution on all tropical coasts. 

Several that are here enumerated grow chiefly on the sand-dunes 
near the shore and help to bind and fix the drifting sands, and are 
thus very useful. Others grow in crevices of the exposed sho te 
cliffs and serve to somewhat relieve their rugged and barren appear¬ 
ance, while a large number grow only in the salt marshes, or 
swamps. Certain species, like the Opuntia* or Prickly-pears, grow 
equally well on the shore cliffs and on the ledges by the roadsides. 

In general, it is probable that these sea-side plants have not been 
very much diminished by the advent of man, for they mostly occupy 
land that cannot be cultivated or used for other purposes, aside from 
the town and village shores. But it is probable that some of those 
that grow on high shores have been much diminished by the pastur¬ 
ing of goats and sheep, while some of the larger shrubs and trees 
like the Mangroves, have been cut away for fuel, etc. 

Some of the more conspicuous or important of these species will 
be discussed in a later chapter, under Deforesting. The following 
list is intended to include those native species that are particularly 
partial to the shores, or scarcely to be found elsewhere, but not all 
those that may be found growing on, or near the shores, nor those 
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that are known to have been introduced by man. Some of the 
larger shrubs might be much more extensively used than they are 
for windbreaks against the salt spray and sea-foam* along exposed 
shores. The 44 Sea-side Grape ” ( Coccoloba) is well adapted for this 
use. The Mangrove and Black Mangrove are of great value in pro¬ 
tecting certain shores from erosion by the sea, as well as against 
winds, while their peculiar roots serve efficiently to entangle vege¬ 
table debris and silt, and thus add to the extent and fertility of the 
shores. 

Scurvy Grass. ( Cakile cp quails L, 1£.) 

Common on the shores. Also on the southeastern coast of the 
United States and in the West Indies. Sometimes cooked and 
eaten, as greens, by the natives. 

Mahoe. ( Hibiscus tUiaceus L.ssr Par it turn tiliaceu/n Juss.j Gris.) 

A large malvaceous tree, with large heart-shaped leaves, gray 
below. It is found on most tropical coasts. A tine tree grows at 
Somerville; a few at Walsingham and elsewhere; not common. 
It has been raised from seed cast ashore at the islands. Found on 
nearly all tropical coasts. 

* Much of the damage done to vegetation by the wind* near All sea coasts is 
due to mates of tea-foam, caught up from the shores, where it is formed by the 
waves, even in moderate gales, and carried inland, often to long distances. 
Lodging on leaves and branches, it kills or damages those plants that are not 
immune, unless at once washed off by rain. 

In my own experiments, during more than fourteen years, in setting out trees 
and hardy herbaceous plants on a small island in Long Island Sound, I have 
often lost every specimen of certain species of herbaceous plants and trees from 
this action of seawater in a single dry wind-storm, even after they bad lived * 
and grown well for years in the stuns places. 

In the severe hurricane of Aug. 25, 1898, nearly all the native shrubs and 
deciduous trees, as well as many cultivated ones, were killed by tbs foam ahd 
spray, including Hiekory Trees that were over 60 years old and up to a foot in 
diameter. The native Bed Cedar, Bitch Pine, Japanese Privet and Blaaginus, 
Bay berry, and Poison Ivy were least injured, but the last two loaf their foliage 
and were partly killed, nearly to the ground. Had rain continued to the end of 
the storm, so aa to wash away the salt foam, little injury would have been done. 

This single atom, therefore, was sufficient to have exterminated many native 
species of plants on islands of considerable else. On this oooasion the salt 
spray qpd foam seriously da ma g e d the foliage of forest and fruit trees on the 
mainland, even several miles from the shore. A white film of salt was observed 
on the leaves of trees fifteen to twenty miles from the sea. 



560 


A. E> Verrill—Tke Bermuda Island*. 


Tassel Plant. (Suriana maritima L.) 

A peculiar shrub, 4 to 5 feet high, belonging to the Simarubeic, 
found on the tropical coasts of America and most other countries. 
The leaves are crowded distally, downy and fleshy, small, linear- 
gpatulate; flowers yellow, in small clusters or short racemes. Hun¬ 
gry Bay, and other places on the south shores 

Dogwood ; Broom. (Bodoncea viscosa L.) 

On the coasts of most tropical countries in dry barren places. 
Belongs to the soap-berry family. A shrub 6-8 feet high, with 
oblong or obovate, entire, viscid leaves, and short racemes of apetal- 
ous flowers. 

The Soap-berry Tree (see previous list) is a true sea-side species. 

Nicker Troe. ( Ccesalpina bonducella L.=r Guilandina bonducella Lef.) 

A trailing, prickly, leguminous sea-side shrub found on most tropical 
coasts, arising from large, bard, lead-colored floating seeds.* Wal- 
singham, rare. 

Bay Bean ; Sea-side Bean. (Canavalto obtmifolia DC.) 

A native sea-side vine, with rose-colored flowers, found on most 
tropical shores, its brown seeds retaining vitality after long immer¬ 
sion in the sea. The leaves are trifoliate. The pods are 4 to 5 
inches long and about an inch wide.f 

Sea-side Bean. ( Vigna luleola Benth.) 

An American sea-side vine, but found on many other tropical 
coasts, like the last. The flowers are yellow, in axillary raoemes. 

Sea-side Locust. (Sop ft or a tomen(o$a L.) 

A leguminous shrub, 4 or 5 feet high, with pinnate, downy gray 
leaves, and yellow showy flowers; found on nearly all tropical sea¬ 
shores, owing to the vitality of its sea-drifted seeds. Smith’s Island 
and South Shore ; not common. 

# Ktypwn as bonduc-seeds or Molucca beans, used in India as a tonic and 
febrifuge. 

f This is supposed to be the vine referred to by Oapt. John Smith (Hist. Vir¬ 
ginia) as follows; “ A kind of Woodbind there is likewise by the sea, very com¬ 
monly to be found, which nmnee Upon trees tanking itself like a Vina: the 
£*Uit somewhat resembles a Beane, but somewhat flatter, the which any way 
eaten worketh excellently in the nature of a purge, and though very vehemently, 
yet'without all pbrttl." I do not know whether this plant hue euchproperisles { 
the eeeds of some species of the genus art edible. 
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White Mangrove. ( Lagunculariu racemosa Gtert.) 

A combretaceous shrub found also on the tropical shores of 
America and West Africa. Flowers small, in lateral and terminal 
spikes. Leaves opposite, smooth and fleshy. 

Nea Mulberry; Button Tree; Zaragoza Mangrove. ( Conocarpus 
ereetus L.) 

Common on most of the shores. Also in the West Indies and 
Florida. A eombretaceous shrub, with lanceolate, alternate leaves 
and angular branehlets; flowers and fruit crowded in small heads ; 
flowers very small, greenish. (See ch. 26, d.) 

Mangrove. ( Rhizophara mangle L ,y 

Figure 42. Plate LXXIT ; Figure 1 Plate LXVIII; Figure 2. 

The true Mangrove still grows luxuriantly in many of the salt 
swamps and in the upper parts of some inlets and coves, as at Hun¬ 
gry Bay, Mangrove Bay, etc. (Hee eh. 20, e.) 

Prickly Pears. {Opuntia vulgaris Mill.; 0 . tuna Mill.; O. pes-corri 
Lee ; and 0 . jicus-indica Mill.) 

These four species of Opuntia are not easy to distinguish. Some 
ha\e much longer spiues than others; few and small in the last 
named ; i or 5 stout ones in each cluster in O . tuna. They are 
abundant on the barren sea-side cliffs and small islands, as well as 
on the walls and cuts along the roadsides. 

Whether all these species were originally native is not known. 
Prickly Pears were used as fruits to a considerable extent by Somer’s 
party, and by the earliest settlers* in 1609 to 1616, before better 
fruits were introduced. The flowers of all are large and yellow ; 
the fruits reddish, at least on one side when ripe; pulp red. 

Sea Purslane* (Sesuvium portulacastrum L.) 

A common, native, succulent, sea-side plant, growing in moist 
places. It is found ou most tropical coasts. Resembles purslane, 
but has small, rosy, apetalous Sowers in September. The common 
Purslane also grows here by the sea-side. 

Ear Wort ( Rhaehicalli$ rupestris DO.) 

Among rocks along the shores; a ragged-looking shrub, with 
email loaves, belonging to the Rubiacete. West Indian. It is the 
Vbi&atUia muralis of Lefroy. 
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Wild Box; Ink-berry; Indigo Berry; Box-briar. ( Jtandia aculeatah.) 

A spiny rubiaoeoua gbrub with small, smooth, obovate leaves, 
large fruit, and white axillary flowers. It is found on the sand 
dunes; abundant in some places in Paget parish. Also in Florida 
and the West Indies. 

Sea Oxeye; Yellow Daisy-bush. (Borrich id arboreteene DC.) 

F;oum 86. 



Figure 86.—Yellow Daley-buSh (JBorriahia arborescent), 

A common, native, composite shrub, growing in thick dumps in 
dry barren places on the shore cliffs. It varies greatly in foliage, or 
there may be said to be two varieties. Some of the dumps have all 
or nearly all the leaves thickly covered with downy or silky hairs, 
giving them a pale gray, hoary appearance; while other dumps, dose 
by, may have all their leaves glossy and bright green; but intermedi¬ 
ate states also occur. The loaves are thick and vary greatly in form 
on the same plant, some being narrowly linear, others lanceolate or 
obovate. The flowers, whioh appear in April and May, are like a 
yellow daisy, about an inch across, and the investing scales are obtuse, 
without a sharp point. It ranges from Florida and the West Indies 
to South America; also m Peru, 

Smaller Sea Oxeye ; Sea Marigold. (Borrtchia frutesceru DC.) 

This resembles the preceding and grows ^similar places, but is 
less ooojmon. It ranges from North Carolina to Mexico. Its leaves 
are gray and downy or hoary, and the flowers are less conspicuous 
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than in the preceding. It can easily be distinguished by the sharp 
tips to the scales of the involucre, and by the prominent spinose tips 
to the chaff, on the disk. 

Lefroy did not distinguish the two species, but both are figured by 
Ilemsley in Voy. Challenger, Hot., i, pi. ii, iii. 

Sea-side Golden-rod. (SoIUlago sempervirens L.) 

This fine golden-rod, which is<he same as the common one of the 
New England coast, is very common about high-water mark, and a 
little beyond it. It is not injured by the partial daily immersion of 
its roots in sea-water, nor by salt spray. Found also in the Azores. 

Dog-bush ; Groundsel Tree. {Baecharis glomernliflora Pers.rrJS. 
heterophylla in Lefroy’s list.) 

This composite shrub is abundant and apparently native in Pem¬ 
broke Marsh and probably elsewhere. It is found on the salt 
marshes of the American coast, as far north as North Carolina. 
Flowers white, appearing at Bermuda in December (Lefroy). The 
ripe seeds have a long downy pappus. 

Black Berry. (Smtiola lobelia L.) 

Figure 87. Plates LXXV ; LXXV1 



Figure 87.—Black Berry Shrub (tkaseola lobelia), on the Sand-Dune*. 

% 

This native shrub is one of the most important plants for binding 
the drifting sands on the sand-dunes close to the sea, as at Tucker’s 
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Town, where few other plant* will grow. Its atoms are straggling, 
crooked, and more or leas procumbent, and its thick, leathery, smooth, 
obovate leaves, which grow m close terminal tufts, seem to be proof 
against the injurious effects of salt spray 

It bears rather outious white flowers, looking as if slit 0 }K?n on one 
side The berries are as large as a small giape, smooth, black, ami 
have a very disagieeable taste The jutt’o makes a neatly indelible 
black stain, and is said to be sometimes used for markiug linen 
It is also native of the tropical coasts of Amenca, Africa, and 
Asia. 

Sea Lavender. (Statice JLefroyt Hems ) 

Hemsley, Voy Challenger, Bot , 1 , p 47, pi U 
Salt maishes at Walsingham. Endemic 

Sea Turnstole. (licitotropum eur<mavtcvm L.) 

A native plant growing on the salt maishes. It bears twin flower- 
spikes, curving over in opposite directions 

Sea Lavender. (Tournrfortia gnaphalodes R B.) 

Figure 88 



Figure 88.—Sea Lavender (ToumrforUa gnaphalodes R B.) 

A native shrub, common on the South Shore near the sea. Its 
leaves are silky and hoary-gray, narrow, olongated, and are crowded 
toward the tips of the branches. The flowers are white or pinkish, 
in s&all, downy, one-sided, curved spikes. The corolla is 5 or 6 lobed, 
fleshy and plicate, downy outside. 
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Grom well. (Lithospernaan dUtichum Ort) 

Found only by the sea-side, probably native* A plant of Mexican 
origin. 

Seaside Vine. (Ipomim pes-caprw Sweet). 

A very common native vine growing close to the sea-shore and on 
the sand-dunes, where it is useful in binding the sand. The leaves 
are roundish and fleshy. Flowers purple ; two inches long. 

Black Mangrove; Olive Mangrove; Blackjack. (Avicenna nitida 
Jaeq.) 

Figure 43. Plate LXXIV, Figure 1. 

An evergreen native tree, of the Verbena family, very common in 
the mangrove sw amps, associated with the true mangrove. Found 
also on the tropical coasts of America and Africa. It resembles the 
mangrove in size and foliage. 

Sea Orache. (Atriple? cristnta II. B.) 

A grayish, erect, sea-side shrub, common on the North Shores. 
Widely distributed on the tropical American coasts. 

Glass wort; Samphire. (Safioornia fmticosa L.) 

Abundant in salt marshes. Widely distributed. 

Sea-side Grape; Grape Mangrove. (Coccoloba uvifera L.) 

Plates LXXXI-LXXXII1. 

This curious polygonaceous tree is common along the South Shore, 
just above high-water mark, where it forms a good wdudbreak in 
many places, as near Hungry Bay. It sometimes grows also in the 
marshes. 

It seetfts to be nearly immune against the poisonous nature of salt 
spray. Indeed, in many places the groat waves of the September, 
1H99, hurricane swept directly over and far beyond the row of Sea¬ 
side Grapes, often laying bare many of their roots, and breaking 
their branches, but yet without killing them. It might be set out 
to advantage in many other exposed situations* 

When old there may be a short, stout, basal trunk or root-crow n, 
two to font feet In diameter (sometimes 21 feet in circumference 
and tyro or three feet high, according to Lefroy), from which a num¬ 
ber of stout trunks, sometimes six or seven, arise in a duster, some of 



586 


A. JE Verritt—The Bermuda Islands, 


which may be a foot or more in diameter, but seldom more than 
15 to 20 feet high. It yields the astringent drug, “kino,” 

Its leaves are thick, leathery, rounded or heart-shaped, and often 5 
to 6 inches across. Its berries are purple and grow in clusters; pro¬ 
bably their appearance gave rise to the English name. Matthew 
Jones stated that the berries were eaten raw by school children. 
They are sometimes used for preserves, but do not seem to be much 
valued. Widely distributed from Florida to Brar.il. 

Euphorbia fourifolia Lam. 

Common in crevices of the cliffs and in rocky places along the 
shores. Leaves oval, pointed, crowded and overlapping on the stems. 
It ranges from Florida to Venezuela and the West Indies. 

Croton maritimus Walt. 

A grayish or hoary herb, 2 to 3 feet high, with thick, ovate, 
roundish, or slightly cordate leaves, on long petioles; flowers small, 
in spikes. Common on the sand-hills near the shore. Ranges from 
blorth Carolina to Venezuela and the West Indies. , 

Eel Grass; Turtle Grass. (7 luppia maritima L. and Zoster a marina L.) 
Both grow in shallow sea water. (See p. 44ft.) 

Crab-grass. (Stenotaphrum Americanum Schr.ss 8. glabrutn in 
Lefroy.) 

The most abundant native grass; it grows in all dry and rocky 
places by the sea-side and on the cliffs, and also in the interior. It 
forms depressed or flattened rosettes of leaves close to the ground, 
and sends out rooting stolons, often several feet long, in every direc¬ 
tion. These may often be seen hanging down over the edges of 
cliffs and of rook cuttings along the roads, swinging with^he wind 
and ready to take root in any crevice. " 

Burr Grass. ( Cenchrus tribuloides L.) 

A common grass on the sand-dunes and one of the most useful of 
the plants for binding the sand. 

Sea Grass. ( Spartinajuneea Willd.) 

Ireland Island, in the edge of the sea. A tall grass which grows 
in Atailar places, from Canada to Florida. 
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Drop-seed Grass. (Sporobolus Virginians Kuntb.) 

A common grass on the sand-dunes; one of the important sand¬ 
binding plants. 

Sea-side Club-moss. {Psilotum triquetrum Sw.) 

The only native lycopodiaeeous plant on the islands. It grows 
among rocks near the shore at Walsingham and Ireland Island ; not 
common. 

Widely distributed on the tropical coasts of both hemispheres. 

(7.— Origin of the Native Flora . 

All the native plants, except about eight that seem to be endemic, 
were originally native either of Northeastern America or of the West 
Indies and the Southeastern United States, from whence they were 
introduced by natural agencies prior to the advent of man. Migra¬ 
tory birds have probably always been the chief agencies for these 
introductions of plants, especially of those from Northeastern Amer¬ 
ica, for large numbers of birds fly from New England and Nova 
Beotia directly to the Bermudas every year in their autumnal migra¬ 
tions. They can, therefore, readily convey hard, indigestible seeds 
in their digestive organs for the brief period that this journey 
would require, for at the common rate of 40 miles an hour, it 
would require less than 20 hours to make the trip. Small seeds of 
many kinds may be carried adhering to the feathers, or contained in 
mud adhering to the feet of aquatic birds. 

During the spring migrations seeds could be brought from the 
West Indies in the same ways, though the distance is somewhat 
greater. 

No doubt seeds of numerous species are thus annually carried in 
these ways from New England and Nova Scotia to the Bermudas, 
but of these only a very small fraction would be likely to fall in 
plaoes suitable for their germination, and of those that might ger¬ 
minate, very few would And the soil and climate suitable for per¬ 
manent growth. (Some might be able to live for several favorable 
seasons, and then be exterminated by a season of unusual drouth, 
just as is the case with many plants intentionally planted. Very 
few of our northern hard Wood trees and fruit-bearing shrubs will 
grow in Bermuda. 

Although it is probable that fewer seeds are brought from the 
West Indies by birds, the climate and other conditions are much 
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more similar there, hence a much greater per cent, of West Indian 
plants would be able to establish themselves. 

Many tropical plants produce large seeds or nuts with such hard 
and impervious shells that they can float in the sea for many weeks, 
or even months, without injury. SccmIs of certain West Indian 
plants cast ashore with seaweeds on the coast of Bermuda, in recent 
times, have been seen to germinate and grow there, as the Soap¬ 
berry Tree (Sapindus saponaria), the Mahoo, etc. Many true sea¬ 
side plants have seeds of this kind and have thus acquired a very 
wide distribution.* 

Floating decayed drift-wood, or drifting trees with roots and 
earth adherent, having drifted northward in the Gulf Stream, may 
then have been cast upon the Bermuda shores by the prevailing 
southwest winds, thus bringing seeds, insects in the pupa state, 
reptiles, snails, earthworms, etc. Such cases have occurred in modem 
times. 

Possibly, many minute, light seeds, and some small winged seeds, 
may have been earned as far as Bermuda m gales of wind, or in 
hurricanes. But plants having downy pappus on the seeds, or With 
regularly winged seeds, were not numerous in the native flora. The 
spores of ferns and mosses can thus be carried long distances by the 
wind, which accounts for their wide distribution. 

Of the 158 species of flowering plants and ferns that appear to 
have been natives, about 115 species inhabit also the coastal regions 
of North America, much the larger part of these being found in 
Florida, but some also occur in New England. Among these the 
Bayborry (Myrica cerifera) is very noticeable in the marshes. Its 
seeds are eaten by many birds, including the yellow-rumped warbler 
and the catbird. 

About 118 of the species are native of the West Indies, and of 
these about 90 species are also found in Florida or adjacent parts of 
North America, but they are probably of West Indian origin. 
About 28 species are West Indian, and not found in Florida, and 
about the same number are of North American origin and not found 
in the West Indies. 

In the last named group are the Nettle-tree (Csttis), the Wood¬ 
bine, and the “Poison ivy” (Rhus toxicodendron). The Utter is 
still very common and was mentioned by the earliest settlers as “ the 
poison weed.” Governor Butler, in 1619, gave a good description 

* Hemsley (op. olt, p. 48) enumerates about 45 speeles of tbs native Bermuda 
plants, in hie list of those that have such seeds. 
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of it and its poisonous effects. Its Reeds, which are very hard, are 
eaten by many birds, especially by the Catbird, and in this way it 
oould easily have been carried to Bermuda. About 50 species of 
the native plants have a wide distribution, occurring in the Old 
World as well as in America. 

In the chapter on geology I shall endeavor to show that most of 
the earlier plants and animals of the Pliocene Period were extermi¬ 
nated in Bermuda during the Glacial Period, owing to the distinctly 
colder climate and the frosts that must have prevailed, at that time 
in winter. Thus most of the plants of the present native flora have 
arrived here siooe the Glacial Period. The few endemic species, 
and some of the others, probably survived the Glacial Period, 
because they were able to endure the lower temperatures and some 
frost, or because they grew in very sheltered places, like the sinks 
due to fallen caverns. Probably the Flora in the pre-glacial periodR 
may have been more tropical than the present one. 


25. —Destructive Effects of the Wild ttogs> Wood Rats , Snails, 

Slugs , etc. 

a.—Effects of the Wild Hogs. 

Before the settlement of the islands the wild hogs had become 
very abundant. Henry May, in 1594, spoke of their leanness, for 
lack of food, in the winter season, when the cedar and palmetto 
berries were gone. It is probable that those herds of wild hogs had 
even then been on the islands for many years, and that they had 
eaten up or destroyed nearly all the native, edible, herbaceous plants 
long before the arrival of the settlers. This would aocount for the 
absence or rarity of plants having edible roots or herbage. The 
trees and shrubs having roots that they could eat would also have 
been damaged or exterminated, for wild hogs, when nearly famished, 
will root out and destroy the roots of many trees and shrubs that, at 
other times, they will jnot disturb.* 

* In the pine barrens of North Carolina I have formerly seen, in winter and 
early spring, large areas of pine lands where the lialf-wild hogs had dug up the 
roots Of the pitch-pines, even of the larger ones, and had eaten the bark entirely 
off mdny of the upper mote. The ground under the trees looked, in many oases, 
as if it had been ploughed up in every direction, over large areas. The smaller 
trees were often overthrown and killed, while the larger ones were much 
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It ie highly probable that various plants with edible fruit* or seeds 
had existed there previously, of which we know nothing; some of 
them may have been endemic; the seeds of others may have been 
brought by the birds, like most of those that survived. In fact, the 
migratory birds are more likely to have inttoduoed plants having 
edible berries and hard seeds than any others. 

Possibly a future study of the plant remains buried in the deeper 
peat-bogs may reveal some of the plants that originally grew in the 
islands, but were exterminated by the hogs and wood-rats. 

b. —Effects of the Plague of Wood-Rats, 16H.-1618. 

The hordes of wood-rats that appeared and overran the islands 
in 1014-1616, just about the time that the wild hogs were exter¬ 
minated (see ch. 36, b), must also have destroyed vast numbers of 
plants and their seeds. The settlers were unable to raise any edible 
crops, at that time, on account of their ravages, bnt the rats, evi¬ 
dently, did not eat the tobacco crop. Their habit of ascending the 
highest trees would have enabled them to destroy all the berries of 
the palmetto and cedar, and all other edible wild fruits and seeds. 
They may have totally exterminated many plants that had escaped 
the hogs. Probably their final, very sudden disappearance was due 
to starvation, after they had destroyed all available food. (See 
ch. 83, A.) 

It seems probable, therefore, that the remarkably small number of 
indigenous plants, at the time of the early settlements, was owing, to 
a very considerable extent, to the effects of the' hogs and rats. 
Probably, also, part of the native plants that have become very 
localized, as at Walsingham and in the marshes, were among those 
nearly exterminated at that time. 

The subsequent altered conditions of the land, owing to deforest¬ 
ing, burning, and cultivation, may well have been sufficient to prevent 
their subsequent diffusion, and many such species, left in small num¬ 
bers, may have gradually died out during the subsequent three 
centuries, because of changed conditions. 

Several of those that are still left are apparently on the verge of 
extinction, for they have constantly decreased in their range and 
numbers during the past thirty years, Or ever since they have been 
studied, and perhaps some of those enumerated above are already 
extinct. 

Probably many species of birds, reptiles, insects, snails, etc., were 
also exterminated, at the same time, by the hogs and rata, for both 
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will eagerly devour the eggs and young of birds, insects, reptiles, 
and any other animal food that they can find, when food is scarce, 
and they are half-starved. The early writers told of the boldness 
and voracity of the rats in killing chickens, and even entering their 
houses and eating their clothes, showing that they were unable to 
find more natural food and were nearly starved, for they do not 
ordinarily enter houses. 

At such times they probably girdled and killed many trees with 
edible bark, as other rodents are apt to do. 

e .—Effects of Injurious Insects; Snails and Slugs . 

That large numbers of injurious insects were introduced by the 
settlers, from time to time, is certain. Some of these, like the scale- 
insects, are capable of killing trees ami even of exterminating species 
of plants over a limited area like the Bermudas. 

The rapid destruction of the orange and lemon trees by scale- 
insects, in modern times, is a good example of their destructive 
powers. But we know too little of the Bermudian insects and the 
effects that they may have produced on various plants, to warrant 
any lengthy discussion of the subject in this place. 

In the chapter on insects, the most important injurious species will 
be discussed, with their habits. So far as known the scale-insects 
have been the most destructive here, especially to the citrus fruit 
trees, figs, etc. (See eh. 37,/) 

Most of the larger slugs and snails have been introduced l>y man. 
The most injurious of all these is the “spiral snail” of the Bermu¬ 
dians ( Itumina decotiata ), which was first introduced accidentally in 
1877, at Mt. Langton, Hamilton, but it has increased prodigiously 
and has now spread all over the Main Island, doing a very great 
amount of damage to the crops. They have here few natural enemies 
to check their rapid increase, though the Tropic-bird has learned to 
eat them, (See oh. 30.) 

Whether such snails and slugs are capable of exterminating any 
wild and common species of plants may be doubted by many, but they 
are certainly capable of interfering with their growth and changing 
the ratios of various species of plants to each other, and they might 
easily destroy tare species, or even some of the more common ones, 
in case the foliage should be particularly attractive to them for food. 

Domestic animals of various kinds are also important factors in 
altering the natural vegetation by destroying certain species that 
they prefer, Goats and sheep are particularly destructive, in this 
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way, to shrubs and young trees. Goats have always been kept on 
the islands, but they were, in early times, very apt to die stiddonly, 
apparently from eating poisonous plants, including tobacco, so that 
they have never been very numerous. The paucity of vegetation on 
some of the smaller islands, like Goat Island (or Charles Island) is 
probably due mainly to the pasturing of goats on them. * 


d.—Destructive Effects of Drouths . 

There can be no doubt but that the unusually severe drouths 
that occasionally occur, even on continental lands, serve to destroy 
vast numbers of native plants that grow in the drier places, and in 
some cases those that live even in bogs and swamps, in case these 
become dried up. On islands of small extent, with a thin, dry, 
porous soil, drouths are still more disastrous, for there is no great 
reserve of moisture in the soil, and besides this, the less common 
plants are generally localised in but few limited spots, so that if 
these dry up the species is liable to become extinct. Probably this 
has repeatedly occurred at the Bermudas in the past, before their 
settlement, as well as since, and many plants that '•had established 
themselves there for many years may have been exterminated in a 
single exceptionally dry season.* This would affect chiefly the 
plants of the uplands ; those of the bogs and seashores would suffer 
much less. 

The cutting away of the forest trees, thus exposing the light thin 
soils to the biasing sun, undoubtedly increases the destructive effects 
of drouths to a very gheat extent, 

__ ^ _ * __ 

* During a long and very severe summer drouth, which occurred at Bermuda 
in 1849, it is recorded that a large part of the cisterns and wells failed, all grass 
and other green herbage disappeared on the bills; the sage bushes lost their 
leaves; and even the cedars turned yellow. Many cattle died and numerous 
people were ill with intestinal diseases. (Hurdis.) 

There was scarcely any ram from May 18th to July 81st, This same drouth 
extended over the northern United States and British America, and in Canada 
vast forest fires occurred, so that the dense smoke, like a fog, extended aU the 
way from New York to Bermuda, 

Undoubtedly many localized species of plants might easily be exterminated 
by a drouth like this, even in a much larger and more varied country than Ber¬ 
muda, but our lists of plants living there before that time are too imperfect to 
determine how many disappeared them 

A prolonged winter drouth occurred in 1675, causing great damage to the 
crops and other vegetation. Many of the cisterns failed at that time. Copious 
rain came the last of March, otherwise there would soon have been vary groat 
looses. (Jones.) * 
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26.— Infects of Deforesting. 

The rapidity, extent, and injurious effects of the early deforesting 
of the islands can best be understood by reference to the early 
records of ordinances, laws, proclamations, and official letters, and 
from the contemporary narratives that have come down to us. 

The shipwrecked company of the Sea Adventure first settled down 
near the eastern shore of 8t. George’s Island, and built there the 
larger vessel of cedar. The greater part of the 150 persons lived 
there during most of their stay of nine months, including the whole 
of the winter. As they had only huts of palmetto leaves, they 
doubtless burned large quantities of cedar wood for fuel. 

In fact, one writer speaks of the great fires that they kept con¬ 
tinually burning, probably for signals. They also cut down, as 
Stracliy says, thousands of palmettoes for their cabbage-like heads, 
.011 which they mainly depended for vegetable food. Therefore the 
eastern part of St. George’s Island was the first place that was 
denuded of forest trees. Moreover, a large part of the early settlers, 
1612 to 1620 , remained in that vicinity and continued to cut the 
cedars and palmettoes in the same w*ay. 

In Governor Butler’s “ Ilistorye,” he mentions that in 1610 the 
Company assigned 400 acres of the “common lands,” on these same 
hills of St. George’s, for the support of the governor. But he says 
that even then the land here was of “ no worth at all ” for cultiva¬ 
tion, and could he used only for pasturing cattle. 

This shows how rapidly the forests had been destroyed here, 
during the first seven years of occupancy, and the marked decrease 
of fertility in the soil. 

It will lie most convenient to discuss in detail the causes, extent, 
and effects of the deforesting, under the three principal trees 
involved, because each one has a different history, peculiar to itself. 

o. —The Bermuda Palmetto (Sabal Blackburniana Glaxebrook); 

its History . 

Fxauaas 4, 88, 89, 40* and Plats LXIV; Figure 1. Plats LXVIII; Fig u he 2 

This very useful tree is one of the few plants that are peculiar to 
the Bermudas. 4 ' 

# This palmetto is pretty fully illustrated by Mr. W, B, Hameley in the voyage 
of the Challenger, Botany, i, p. 70, plates vi to ix, 1885. the swamp variety is 
also figuSsd in the “Garden and Forest,” vol. iv, July, 1891, pp. 802, 807. 

Conn. Acad., Vol. XI. 88 Mat, 1902. 
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Although much like the Palmetto of the southern United States, 
it differs in several important particulars. It grows larger; its fruit 
is larger, more abundant, succulent, and edible ; it is blackish in 
color, and about as large as a large cherry. Sometimes the clusters 
of berries are four feet long, and contain a large number of berries. 

Full grown palmettoes, even now, may become fifty feet high, 
with a spreading crown of leaves twenty-five to thirty feet across. 
The larger leaves may have a fan or blade eight feet or more long 
and nearly as wide, supported on a petiole or stem six to ten feet 
long. But most of those now growing are comparatively young, 
and mostly less than twenty feet high. 



Figure 80.— Bermuda Palmetto, moonlight effect. 


Governor Lefroy, in 1877 (Memorials, ii, p. 70, note), said that 
one then growing in the Pembroke Marsh was fifty-three feet high, 
with a clear trunk forty-seven feet high, to the lowest leaves. 

When growing in good soil in open land the trunk is sometimes 
three to four feet in circumference, and usually not more than twenty 
to 4 twenty-five feet high, to the leaves. In the marshes it grew* 
taller and more slender, the circumference seldom being over twenty* 
four to thirty inches. In dry places the trunk is irregular, with 
larger and smaller portions, varying according to the degree of dry¬ 
ness of different summers. The rays of the fan-like leaves run out 
into long, slender, flexible, drooping tips, when folly maturrf 
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In winter, most of the older leaves turn yellow and die, and they 
are often much damaged by the violent winds, especially when in 
exposed places, near the shore. It is of slow growth, like many 
other palms. 

The early settlers all considered it an exceedingly valuable and 
tiBeful tree. Admiral Somers’ party and the early colonists used 
large quantities of the berries for food, in their season. The wild 
hogs fattened upon them, and so did the domesticated hogs that 
were very soon introduced there. Large numbers of the trees were 
cut down, at first, for the soft head or cabbage, which, like that of 
the Cabbage-Palm, is edible and nutritious when boiled. 

A little later the natives learned to make an iutoxicating liquor 
called bibby ” or “ beeby,” from the fermented sweet sap and pulp 
of the interior, and they cut down large numbers of the best trees 
for this purpose. 

The leaves, in early times, and for more than sixty years later, 
were extensively used for thatching the roofs and the sides of dwell¬ 
ings, and of the first churches. At the present time they are still used 
for the manufacture of hats, fans, and baskets, and sometimes for 
braiding various fancy articles. 

When the islands were first settled the Palmetto was very abuu- 
dant, according to the earliest writers, and it seems that it grew to 
a much greater sixe than it does at present. 

Cutting the trees down for their heads to cook, and for the sap to 
make " bibby,” led to the destruction of most of the larger trees in 
less than thirty years. 

In the narrative [ 1610 ) of William Stracby, who was one of 
Admiral Somers’ shipwrecked party, the following account of the 
Palmetto appears: “ Likewise there grow great store* of Palme 
Trees”; . ♦ , “in growth, fashion, leaves and branches, resembling 
those true Palmes; for tbe tree is high and straight, sappy and 
spongious, unfirm for any use, no branches but in the uppermost 
part thereof, and in the top grow leaves about the head of it, the 
most inmost part whereof they call Palmeto, and it is the heart and 
pith of the same Trunk©, so white and thin, as it will peele off into 
fle^ka as smooth and delicate as white Satin, into twentie folds (in 
which a man may write as in paper) where they spread and fall 
downward about the Tree like an overblown Bose, or Saffron flower 
no* early gathered.” ♦ . ♦ “ With these leaves we thatched our 
Gabbins, and roasting the Pahnito, or soft top thereof, they had a 
taste like fried melons, and being sod they eate like Cabbedges, but 
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no so offensively thankfull to the storoacke. Many an anoiont Bur¬ 
ger was therefore heaved at, and fell not for his place, but for his 
head.” . . . “ They beare a kind of berry, blaoke and rounde, as 
bigge as a Damson, which about December were ripe and Ineions ; 
being scalded (whilest they are greene) they cate like Bnllases ” 
fbullaces]. 

Silvanns Jourdan, another of Admiral Somers’ company, gave the 
following account:—“ And there is a tree called a Palmito tree, 
which hath a very swoet berry, upon which the [ wild] hogs doe 
most feede ; but our men finding the sweetness® of them, did will¬ 
ingly share with the hogs for them, they being very pleasant and 
wholesome, which made them earolesse almost of any bread with 
their meate ; which occasioned us to carry in a manner all that store 
of flower and meale wee did or could save for Virginia. The head 
of the Palmito tree is verie good meate, either rawe or sodden, it 
yeeldeth a heade which woigheth about twentie pound, and is far 
better meate than any cabbidge.” 

His statement is important, as explaining how it happened that 
with only the limited amount of meal saved from the wreck, they 
were still, at the end of nine months, able to carry a supply to the 
starving Virginia colonists. 

Admiral Somers stated, in his Virginia letter of 1610, that the 
allowance of meal in Bermuda was not above a pound and a half a 
week for each man, during the nine months, and the same allowance 
was continued to the Virginia colony, after his arrival there. 

Governor Moore, who had recently arrived on the “ Plough,” with 
the 60 original colonists, in 1612, gave an account of the islands and 
their natural productions which was very good indeed, considering 
that he had been there only about forty days, as he remarked inci¬ 
dentally. This letter seems to have been sent baok on the return 
voyage of the “Plough,” and from internal evidence, was written 
by Governor Moore, himself. (See p. 547.) He says “ And tor the 
Palmito tree, the top of it is a great deale sweeter and wholesomer 
than any eabedge.” . . . “The top of the Palmito tree is in season 
and good all the yeare.” ... “I must needs mention the Palme 
tree once againe, I have found it so good® ; take a hatchet and cut 
him, or an augur and bore him, and it yeelds a very pleasant liquor, 
much like unto your sweete wine; it hears likewise a berry in 
bignes of a prune and in taste much like.” ’ 

The “pleasant liquor” here referred to was the “bibby,” which 
later proved to be a great curse to the colony, as an intoxicant. A 
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little later, the people were not content with tapping the trees for 
the sap, but cut down the largest ones to extract the entire pulp and 
juioe from the interior to make this drink, which was at first used 
only as a fermented beverage. It was, however, decidedly intoxica¬ 
ting and led to much drunkenness and disorder. 



Figure 40 —Palmetto, a, bernes, part of a cltuter , b y section , <\ rattle flowers, 
d , parts of a male flower; e y a stamen After Hemsley 

In J 627, a law was passed prohibiting the cutting of the pal- 
mettoes for this manufacture, except by due warrant. But like most 
modern laws against intemperance, this law was not altogether 
efficient, for later the natives even learned how to distill it and 
make an 44 aqua-vitae/’ which was a bad kind of strong rum or 
44 vino.” Complaints were made at that time that the tallest and 
best palmottoes were being rapidly and recklessly destroyed for this 
use. Another more stringent law was passed in 1652 against cutting 
the trees for this purpose, and others in 1662, 1606, and IflGfl. This 
liquor is said to have made men wildly, madly, and dangerously 
drunk. 

In October, 1662, the Bermuda (Company ordered the palmettoes 
to be preserved oh the small islands so as to afford leaves for thatch¬ 
ing the houses, as follows : 44 Ffor preventing the great mischief* 
that is like to ensue to the plantacon for want of thatch by reason 
of felling 6f Palmetto Trees* in the little Islands, wee have ordered 
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that all the Palmetto trees be henceforth preserved, and that you the 
Governor & Counoell take care and give oomand for planting of 
them in all the little Islands.” 

In 1671, another law was passed against persons destroying the 
palmettoes “ on the small islands ” and thus depriving the inhabitants 
of the means of obtaining the leaves for thatching their houses. 

At the present time, numbers of young palmettoes may be seen 
ooming up, here and there, all over the wooded parts of the larger 
islands, and if protected they may, after many years, become large 
trees, if in good soil, but when the soil is thin and barren they never 
become tall, but grow in the form of a dwarf palmetto, with a trunk 
only a few feet high, or sometimes even without any trunk above 
ground. 

In 1675, it was ordered that some houses thatched with palmetto 
leaves and standing close to the town hall should be shingled to 
diminish the risk from fire. Shortly after this the Company urged 
the general use of shingles for roofing in St. George’s. 

On July 18, 1677, an order is recorded in the Parish Register for 
thatching the Pembroke church with palmetto leaves, each person to 
bring in “eight dozen good leaves” on the 25th of July, or else pay 
l ah 4 d , and this order was made a permanent one for the future, 
whenever the church should need thatching. 

Governor Butler, in commenting upon the destitution and famine 
in the time of Governor Moore (1614), makes the following remarks: 

“ The overcleareing of St. George’s Hand, which was the place of 
their residence, by onttinge downe the palmitoe trees, to have their 
heades for foode, a cbeife releife of the people at that time, but such 
a disableinge of the place for tobacco (which is as yet the staple 
commoditie), as that not only to this day but for many yoares to 
come it must needes to feele the weight of that stroke ; neither was 
it possible for the governour to cure or prevent this ill, by any pro¬ 
hibition, because the belly hath noe eares.” 

Although Governor Butler here refers only to the palmetto, it is 
certain that the cedars had been cut down quite as extensively, if 
not more so, for timber and wood, during the same years, and the 
effect of cutting down the cedars would have been the greater, for 
it makes the better wind-break, though when young the palmetto is 
also pretty effectual, and it was often mentioned as being used for 
division fences or hedges. The removal of the shade from those 
hills, that are naturally dry, Would have increased the dryness in 
time of drouth, and this was also a cause of increasing barrenness* 
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b ,— The Bermuda Cedar (Juniperus Bermudlana Linne); its 

History, 

Figure 41. Plate LXVIII , Figure 2 Plate LXXIII. 

When the Bermudas were first visited by Europeans, all the 
islands that had any soil upon them, including most of the smaller 
islets, were thickly covered with the cedar. Even to this day, much 
of the beauty of the landscape depends upon the cedars that still 
densely clothe many of the small islands, adding much to their 



Figure 41.—Bermuda Cedar: a } brunchlet with young berries, 5, with larger 
berries; <*, a branchlet with male flowers; d, a berry slightly enlarged. 
After Hemaley. 

apparent height and size, and contrasting, by their dark green, 
graceful foliage, with the surrounding rocks and water. After these 
small islands are stripped of their cedars, they at once look rough, 
rocky, and barren. 

The poet, Thomas Moore, when he wrote at these islands, in 1804, 
well appreciated this effect of the cedars on the landscape, and espe¬ 
cially of those that crowned the small islets in St. George’s harbor. 
(See p. 440.) * 

This cedar is by far the most abundant and most important of the 
native trees of the Bermudas. It is almost restricted to these islands, 
and until recently was not known from any other locality, for it is 
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distinct from the Barbadoes Juniper, or Cedar, with which it was 
formerly confounded by most writers.* 

In general appearance it resembles the Ameiiean lied Cedar. It 
grows more rapidly and to larger sbse, and its wood is very much 
harder and heavier, and not so red. The foliage is lighter and more 
bluish or grayish than that of Red Codai. Its berries are more 
pulpy, with smaller seeds, and are edible. At least they were eaten 
by the early settlers, in times ot scarcity, and are still often eaten 
by children. 

They were also valuable, like the palmetto berries, as the natural 
food of the wild hogs, found on the islands by the first settlers, and 
also for the domesticated swine that weie immediately introduced 
They ripened in the fall and, according to Stracby, were all gone 
early m December, two months before the last of the palmetto 
berries. 

The early settlers also learned to make a liquor of them, by steep¬ 
ing them in water and allowing the decoction to ferment for a feu 
days. The quality of it is not fully dencrilied, but many of the early 
colonists were desperately fond of anything that would intoxicate 
them The gum of the cedai was also list'd medicinally. 

The timber was used for building the small vessels in which 
Henry May and his shipwrecked companions escaped to Newfound* 
land in 1094, and also for building the two larger \ easels in which 
Sir Oeorge Somers and his company of one hundred and fifty ship¬ 
wrecked people sailed to Virginia in 1010, though some oak from 
their wrecked vessel was used for the timbers and some of the planks 
in the larger of their two vessels. The timber is very durable. 
Boats built of it have been kept serviceable one hundred years, it is 
claimed. 

The early settlers used the cedar wood extensively for all building 
purposes, including boats and larger vessels, as well as dwellings, 
and also for fuel and for the shipping boxes or H chests.” 

In the early years the timber was shipped to England, when full 
cargoes of tobacco, or other commodities, could not be had for the 
return voyages of tin* “ magazine ships ” sent out by the Bermuda 
Company. The cedar was highly valued at that time in England for 
the manufacture of choice furniture, for mahogany and rosewood 
were then practioally unknown. 

Instructions from the company to the governor to cut down and 

♦ About 1885 it was found growing, in a limited district, in the Blue Moun¬ 
tains of Jamaica (See Voyage Challenger, Botany, vol i, p 88.) 
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hew “ the bqst And straighten of the cedars in David’s Island,” were 
given in 1015, when other freight was not available. In 1010 the 
shipment of a cargo entirely of cedar is recorded. 

Much cedar timber was also destroyed in Governor Tucker’s time, 
about 1010 to 1618, by burning over large tracts and entire small 
islands to kill the Wood Hats, which were then a great pest. 1 " 

Governor Butler (1010) speaks of Governor Tucker as u often 
tlreinge of the whole Hands to the huge wast and spoyle of much 
excellent cedar timber.” And yet he says that the rats, in spite of this 
and all other efforts, * 4 every day multiplied and grew.” He had even 
“determined once againe to fall upon another general! burneinge of 
the whole Hands, to the extreamo discontent of all men, and especially 
of Mr. Lewes, the minister, who openly preached against it, so that 
the governor could never eruluie him afterwards.” 

Fortunately for the inhabitants, the rats all suddenly died just at 
that time (m the winter of J61S-10), probably of starvation or a 
pestilence, so that the remaining cedars were sa\ed from burning. 
Governor Butler’s statement indicates, however, that there bad been 
one general burning. In another place he states that the governor 
and his men had burned over one of the Brothers Islands, and found 
it full of rats, and therefore ordered the other burned, but it was not 
done. The name “Burnt Point,” early applied to the western end 
of St. George’s Island, may refer to one of these burnings, for it was 
thus named on Norwood’s map of 16*2 V J. The islands were ]>erhaps 
overpopulated, even before J0SO, by inferior classes of laborers, 
taken from the slums of London and continually sent out by the 
Bermuda Company. Many of these persons were lazy and shiftless, 
and according to Governor Butler, some women were taken from 
Bridewell and some men from the Newgate Prison,f and others were 
impressed. The good soil is very limited in extent to support any 
considerable number of people by agriculture alone. It was thus 
nearly impossible to immediately build fortifications and other works, 
as the Company required, and to clear the land and raise so much 
tobacco as was demanded by the Company, and at the same time 
raise enough corn and other food-stuffs for the inhabitants, even in 
the beat seasons. Many times there was great scarcity of food, or 
even famine in the winters. Therefore, nearly all the best arable 
land must have been rapidly cleared of trees in the early years. 

* This plague of rats will be discussed in a later chapter. (See ch. 86, b ) 

f This probably accounts for an early law, forbidding any one referring to the 
previous bad life of any colonist before leaving England. 
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In 1622 an order (No. 207) was made by the Company requiring 
the annual storage of a large amount of com, as a public magazine, 
to be used only in times of scarcity, each person to contribute his 
share. 

But the rapid cutting and burning of the cedars soon began to 
alarm the more intelligent governors and planters, because of the 
growing scarcity of good timber, and also because the lack of its 
shelter from the blighting salt winds soon began to bo felt, as inju¬ 
rious to the plantations. Governor Butler, iu particular, seems to have 
been impressed with this injurious result. Consequently stringent 
laws were soon passed restricting the cutting of cedar and forbid¬ 
ding its exportation without jspecial warrant. At first “ chests ” or 
boxes of cedar were much/used for the exportation of tobacco and 
various other oommodities/but in 1682 a law was passed prohibiting 
the exportation of “ ced as chests,” whether full or empty, without 
special permission. Probably the lumber of the chests brought a 
good price in London, ay that time, for furniture. These chests were 
made very large and of /thick lumber. Finally a rule was adopted 
by the Company that ihe captain of the magazine ships should not 
receive chests of tobyco weighing over 1600 pounds. The price for 
sawing the cedar tinfber into planks, which had to be done by hand, 
was usually 2* 6 d per foot, in Bermuda, therefore the thicker the 
lumber was made for chests the greater the profit. 

In 1622 the Bermuda Company enacted a series of two hundred 
and twelve “ Orders and Constitutions,” “ for the better governing 
of the actions And affaires of the said Company and Plantation” of 
the Summer Islands. These mostly remained in force for at least 
fifty years, with few changes. No. 115 contains the following 
restrictions on cutting timber “ they shall also have especial care 
of the preservation of limber that no waste be made thereof. And 
in particular that no man presume without the owner’s consent under 
his hand and seals, to cut down young Cedar trees, before they be 
come to their growth, under a grievous penalty to be assessed at the 
descretion of the said Govomour and Councell. Neither shall they 
suffer any Timber, Boards or Plankes to bo transported out of the 
said Hands, without especiajl warrant from the Govemour and Com¬ 
pany here.” 

No, 118 reads as follows- w Care also shall bee taken that all 
sorts of trees, which defend the Hands from Winds and Tempests, 
bee preserved and maintained; where decay hath been that young 
Plants be there set and cherished,* 



A. & VerriU—The Bermuda Inlands, 


603 


This ordinance shows that at this time the value of the cedar and 
other trees as wind-breaks had begun to be understood, through 
costly experience, and probably largely through the representations 
of Governor Butler, who had just returned to London. 

At that time the tamarisk, oleander, and other resistant trees had 
not been introduced there. It is uncertain whether the “ seaside 
grape ” was native there or introduced later. The cedar and palmetto 
were certainly at that time their main reliance for this purpose, near 
the shores, and also for the division fences or hedges 

In 1632 the governor issued a proclamation against the cutting, 
selling, or exportation of cedar and yellou-wood timber in any form, 
without special warrant. The penalty for each offense was a fine of 
fifty pounds of tobacco, and imprisonment “ at the governor’s 
pleasure.” (See p. 609.) 

Such stringent prohibitions naturally did not have a tendency to 
cause the planters to plant or preserve young cedars, for they could 
not be sure of having any right to use such timber as they did save. 

In 1659 a law was passed allowing chests “filled with the commo¬ 
dities of the islands” to be exported, but prohibiting the exportation 
otherwise, or the building of cedar vessels to be sold away from the 
islands, without special warrant. 

The following is a part of a proclamation issued March 1, 1659, by 
Governor Wm. Sayle, in regard to the destruction of the cedars:— 

“To the inhabitants ot the eight Tribes and the Publick Lands. 
I have received from the Honorable Company a command not to suf¬ 
fer any Timber to be transported out of the Islands I have prohib¬ 
ited all men from transporting any Timber either for Englaud or any 
other place j and I, seoing the great want of Timber in the Islands, 
have thought it my duty to stir up all the Inhabitants of this Island 
to take it into consideration what a miserable state this Island will be 
brought into in a short time, if a speedy course be not taken, for 
lialf the land in the Island hath not wood to serve for fuel, and yet I 
do perceive that few, or none looketh after their own good or after 
generations to come. I now see to the great grief of my heart such 
abundance of Cedar burnt by firing ground even to the destruction 
of the Country, which if men had public spirits they would not dare 
to do, but by their acting they seeru to me as if they did desire the 
destruction of the land; for if those Cedars which are daily burned 
and destroyed through the carelessness of their servants, or their 
own carelessness, not regarding the good of the land, they do daily 
bum mad destroy abundanoe of firewood that might, with little labor, 
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be saved for their own benefit, and the benefit of them that shall 
spring op after them, as all good commonwealths men would do, and 
whereas many do pretend by their lopping off young cedars to pre¬ 
serve them, they by their negligence, or to save them the labor 
to carry away the bush, they fire it so near the trees, that they do 
burn up the cedars that might by the blessing of God be fit for anj 
use, which the Inhabitants will in a short time stand in need of, even 
to the destruetion of the land, if not timely prevented. Those are 
therefore for to will and require every person and persons in the land 
to use their uttermost endeavors for the preservation of all young 
cedars, and to be every year a planting of young cedars for the fenc¬ 
ing of their grounds, so by that means the fruits of the earth may be 
preserved from blasting; and as the old timber doth decay, the 
young trees may grow up for the use of the land, that the land may 
not be deserted, for without timber we cannot subsist. Therefore, 
whosoever for the future, shall be found guilty in any of the premises, 
they must expoct no favour, but to receive condign punishment 
according to their several demerits. These are desiring all to take 
notice hereof whom it may concern, as they will answer the contrary 
at their uttermost perils.” 

The following are among the General Orders of the Company to 
Governor Ffiorentia Seymcr [Seymour], when he was appointed in 
October, 1062 :— 

“In the first place. To prevent the destruction of Timber in the 
Islands and the want that is like to ensue thereuppon, wee have 
ordered as followeth, 

(1) That no Tenent shall fell any Tree but for necessary repayres, 

(2) That no Timber be felled as aforesaid in any of the Tribes for 
necessary repayres but what shall be allowed by the Counoellr of 
the same Tribe before it be fallen. 

(3) That the stealing of Timber be provided against by a severe 
punishment of tbe offender. 

(4) That at oleering of ground no tree shall be lopped but at seven 
foot height and in seasonable time and that no brush wood b© burnt 
upon the place where any Trees© do grow and are fellen, but be 
used as fewell by the respective Tenents in their bouses. 

(5) That every owner and occupier of land do maintain© bis fenoes 
according to the law m that behalf and that in the fenoes in an 
husbandlike maner, they plant Cedar, Olive, Ume, Pomegranate, 
Fig, Orange Trees, which will sufficiently supply the want of Timber 
and make the place fitter for growth and defensible agaiftst wind** 
that otherwise proove soe destructive in the place.” 
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In 1071, the Company complained that three vessels, not belong¬ 
ing to them, had been allowed to take away cargoes of oranges, 
packed in some hundreds of boxes made from young cedars, and 
therefore made an order that no one should out cedars less than 8 
inches in diameter, or else forfeit 40 shillings for every tree so felled. 
All persons were also forbidden, at the same time, to consign any 
boxes or casks made of cedar to any person not a member of the 
Company, or to “ colour ” any such boxes of cedar. 

The condition of the cedars on the islands about 1060-70 may be 
understood from the following documents. The first is part of a 
remonstrance sent by the Council to the Bermuda Company against an 
anticipated law (adopted subsequently) prohibiting the building of 
any vessels of more than five tons.* After giving weighty arguments 
for the benefits to be derived from building vessels, the remonstrants 
say as follows : “ But it rt&y be objected : 

ffirst. The Plantacon is bare of Timber and some Planters want 
wood to bume 

2ndly. If shipping should be built they would have neither timber 
nor plantes for fortification. To the first wee answer that covetious- 
nes was the first cause of the desert, l>j r ther sale when time served, 
or burning to make roome for Tobacco Ac. and the remedy for this 
disease did much more increase it (videlzt), the Prohibition, flPor who 
would be soc weake to planto and preserve that which will yield noe 
present profltt neither could enjoy that to dispose of, the which, 
instead of pservation hath caused the destruction of abundance 
of young Cedars and of much good timber, beside the great numlwr 
of good old treese blown downs by winds, which perish and lie rot¬ 
ting on the ground in many places, soc that of Treese of great 
bigness can scarce be gotten sixe inches of Coopers Timber. More¬ 
over our late Governr hath given good example, if followed wee 
need not feare want of firewood, or of Timber to build w T ith f ffor in 
Twentie yeares a plant well preserved may be good building timber.” 

In 1668* the Bermuda Company enacted the law, referred to in 
the previous remonstrance, forbidding the building of vessels larger 
than five tons pt the Bermudas. But perhaps this was more for the 
purpose of preventing trade with the other colonies than to save the 
cedars, as pretended. At least that seems to have been the way it 
was viewed by the Bermudians, and it was in accord with the 
genera! policy of the Company. This law was enforced, so far as 

* This law continued in ©fleet till the dissolution of the Company in 1684, but 
was not strictly enforced. 



606 


A. R VerrlU—The Bermuda Island*. 


possible, down to 1684, when the charter of the Company was with¬ 
drawn. 

The following record indicates the value of the cedar wood in 
England, for furniture, and the stringent rules against shipping it :* 

“At a General Court for the Somer Islands Company held in 
Watling Street, London, on Friday the 27th April, 1607.” “Mr. 
Henry Moore a member of the Company, having been an Inhabitant 
m the Islands for 30 years past, and having purchased several shares 
of Land there, some whereof are well timbered, and having thereon 
many cedar trees fallen and upon spoil And never having trans¬ 
ported for his own or his friends use, any Cedar in all liis time, 
craves liberty to transport three Ton of such cedar trees only, to 
pleasure friends for kindness received, which is granted.” 

In 1675, the Company enacted another law forbidding the use of 
cedar in any form, as fuel for boiling thefuice of the sugar cane to 
make sugar. This industry was never carried on here except in a 
very small way for local consumption. But much cedar fuel has 
always been used in the kilns for burning lime. 

In spite of all these restrictions, the cedar forests continued to be 
rapidly destroyed, as they must needs be in a place of limited area, 
where there was very little other fuel, or other available timber for 
building, so that before 1700 many of the land owners had no trees, 
oven for domestic fuel, on their land. 

Moreover, the Bermuda Company were continually demanding the 
planting of more and more land with tobacco and other crops that 
could furnish profits to them, and the forests of cedar had to be 
cleared away to make room for the fields. In many cases the 
planters were accused of killing the young cedars in burning the 
brush. Doubtless this was often done recklessly and without due 
reference to its ultimate effects in rendering the land unproductive 
in exposed situations. But the roots of the cedars extend very far 
in all directions \n search of good soil, and no cultivated crops can 
be grown very near them on this account, for they rob the soil. 
All the cedars now on the islands are “second growth* and “third 
growth.” The small forests and groves are mostly situated on the 
hills, where the soil is thin and not arable. Originally the cedars 
also grew in the lowlands and stamps, where they attained a larger 

* Doubtless it was on account of the value of the cedar lumber that the 
“chests” were gradually increased in else till the captains of the ships com¬ 
plained of their great weight. In 1676, a rule was adopted that none should be 
shipped weighing over 1,500 pounds. 
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size. In the letter# of Governor Roger Wood, about 1633, he stated 
that he had sent to hi# English friend# cedar plank# 30 and 32 inches 
wide and 12 to 13 feet long. These were sawed by hand, and indi¬ 
cate tree# much larger than any now existing. Log# of cedar, five 
feet in diameter, are sometimes found, it is said, in the peat-bogs of 
the islands. One of the oldest cedars on the islands stands in the 
churchyard, by the side of the old abandoned Devonshire church. 
It i# about five feet in diameter and much decayed.* Only two 
other# as large are known. Some of the largest and finest trees on 
the islands are known to be about 200 year# old. Those by Pem¬ 
broke churchyard were set out in 1717.f 

Several fine cedars standing in a group near the new Devonshire 
church were preserved from de#truction some thirty-five years ago 
by the Hon. J. H. Darrel, who bought the laud and presented it to 
the parish, with the stipulation that these cedars should never be cut 
down. He deserves to be held in perpetual memory for this wise 
and generous act. Many other fine cedars also grow in that vicinity. 

Many of the finest cedar# along the roadsides and in private 
grounds are not over forty to sixty years old. I was shown many 
tall ones, now from ton to twelve or more inches in diameter, that 
were planted only about forty years ago by the present proprietor#, 
showing the rapidity of their growth in good soil. Indeed, it is said 
that they sometimes make good sized trees in twenty years. 

For more than half a century past, and up to the present time, the 
cedars do not seem to have decreased in number. They may, indeed, 
have increased considerably within the past fifty or sixty years. 
This is due partly to the greater care jtaken to preserve them in 
many places, especially on government lands, and to the replanting 
of them in some places, but probably, in a greater degree, to the 

# This tree is well figured in the “ Garden and Forest,” vol. iv, p. 294, 1891. 
A specimen of a large cedar'growing in a marsh is also figured on p. 295. The 
old Devonshire cedar is also figured in Stark’s Bermuda Guide, p. 122, 1897. 
Its age is unknown. 

t The following record appears in the Register of the Pembroke Parish: “ Be 
it Remembered yt upon th 24 day of Oct, 1717 the double row of cedars was 
planted round {he Church in, Pembroke Tribe all within the hounds of the 
church yard, and the 7th of November following the rafters were raised upon 
the new church.” 

Many of these trees are said to be still standing, and are of larger size than 
moat of the cedars now living. When very old the cedars are often decayed at 
the heart. Th^ earliest settlers complained of the inconvenience of this in ship 
building* 
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much greater facility with which lumber and fuel can now be 
obtained from the United States and Canada, than formerly. 

At present, nearly all the lumber used on the islands is shipped 
from American ports, including the very large amount used for the 
crates in which the onion crop is shipped. 

The decrease in, the cedar timber was one of the causes that led 
gradually to the use of stone for the construction of nearly all the 
dwellings, and even for the barns and outhouses. 

Probably the violence of the occasional hurricanes was another 
important cause that led to the use of more substantial buildings. 
Moreover, the abundance and cheapness of the limestone, and the 
ease with which it can be worked, by sawing it into square blocks 
with ordinary saws, were also very fa\ o ruble factors in the change 
from wood to stone dwellings. Governor Butler, in 1020, erected 
the first stone public building for the “Town House,” at St, George’s, 
as an example, as he said, for the people to follow, and thus save the 
cedar trees, but very few other stone houses were built for at least 
eighty years later. 

The Company had ordered a stone house to be built on Long Bird 
Island, in 1625, but as Governor Woodhouse objected to it, he was 
permitted by a letter of March, 1620, to build it of cedar at his 
discretion. 

In 1070 the English government requested information on the con¬ 
ditions of the Bermuda colony, asking a series of questions. The 
official replies from the Bermuda Company, in 1679, contain much 
information. Among other things it was stated that the houses were 
nearly all of cedar at that time. The names of the forts then in use 
were also given, with the number of guns. Among them were 
King’s Castle and Southampton Fort. 

From 1700 to 1810 shipbuilding and oommerce were carried on to 
a considerable extent by the Bermudians,* agriculture having fallen 
into disrepute, owing largely to the social effects of Slavery, it is 
said, but the lacfk of a good market was also a great drawback. 
Cedar was almost exclusively used for the shipbuilding, but it must 
have been obtained chiefly from the young forests that had grown 
on the neglected farm lands of the previous century. 


•Their oommeroe wm interrupted from 1798 to 17W, by the French prlva- 
teen, and again in 1812-14 by American privateers. After 1828 they had to 
oompete with American veeaek in the Weat Indian trade, and their oommeroe 
declined again. 
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The Yellow-wood (Xanthoxylitm aromaticum); its History, 

The early historians often refer to a large and valuable timber 
tree that they called Yellow-wood.* Its wood was fine-grained, 
very yellow, and had an aromatic odor. The bark had a pungent 
taste. 

The earliest and best account of this tree was written in 1012 by 
the anonymous writer, believed to be Governor Moore. After 
describing the cedar, he says : 

u The other sorte we have no name for,” , . . “ some did think it 
to be Lignum vitae; but it is not ho ; it is a verie fine wood, of 
colour yellow, and it boars a leaf like unto a walnut tree, and the 
rine [rind] (>r barke is much like a walnut tree, and the barke, if one 
taste of it will bite one’s tongue, as if it were Ginney Pepper, that 
wood is also very sweet.” 

The Bermuda Company, in their com mission to Governor Moore 
(1U12), mentioned the Yellow-Mood as an unknown timber, of which 
they wished him to ship a “tunn ” for examination. 

This tree seems to have been common and generally distributed 
over the larger islands at the time of tin* early settlements, but was 
never abundant. It is spoken of as used for lumber, and it was also 
early exported to England, for sevetal laws were passed and procla¬ 
mations issued against exporting it, without permission. 

That Yellow*-wood timber continued to be an article of illicit 
traffic appears certain from a proclamation issued by Governor Roger 
Wood, Oct. 6, Ifl.TJ, of which the following is an extract : 

“ Ab also the like punisbmeut shall be inflicted upon every such 
p’son or p’sona as at any time hereafter shall be approved to have 
conveyed aboard any shipp or barque that shall arrive here (not 
having a sufficient warrant for the same) either trees, juncks ceader 
or yellow wood, boards, clefts, chests, plankes or the like, contrarie to 
the true intent and meaning of this mv proelamacon And lastlie I 
doe hereby ordaine and continue for a law, by and with the consent 
of the whole Oounsell, that what seaman soever that shall hereafter 
arrive hero, be be Captain or master or other officer or comon sayler 
that shall receave and take aboard any ceader or yellow wood trees , 

* At present, the name M Yellow-wood ” is applied locally to two very differ¬ 
ent trees of the geuue Srythrina, which are not aromatic nor pungent. They 
belong to the Leguminos®, and are similar to the Locust-tree*. One of these 
seems to have been introduced in rather early times ; the other, about seventy- 
five or eighty years ago. 

Trans. Conn. Acad., Vol. XI. 89 Mar, 1909. 
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juncks, clefts, timber, boards, chests or plancks more than what they 
have sufficient order for, shall for every offence in this nature, for- 
feite and pay the some of 50 lbs of tobaco or the full value thereof 
in good commodities, out of every w’ch such forfeiture, the Informer 
of the same shall for his paines and fidelity reccave SO lbs.” 

Probably it was highly prized in England as a cabinet wood, in 
those days, on account of its hardness, fine grain, and peculiar color, 
, and the high price of the wood led to the illicit shipping of it, as in 
the case of the cedar. 

Governor Lefroy, who identified this tree as above named, stated 
that only one tree was then ( 1870 ) known to exist on the islands. 
That one was in the Walsingham region, on a hill east of Paynter’s 
Vale, and w«b about ten inches in diameter. Whether it still exists 
I do pot know. 

He stated that he also found a few seedlings in the same locality, 
but did not sucoeed in his efforts to transplant them, owing to the 
very long tap-root, nor did he ever find the tree in flower or fruit. 
He supposed that this was the ouly survivor of the tree in Bermuda. 

So rare a tree should have been carefully protected and saved from 
extinction. But it is evident, from the several Governors’ proclama¬ 
tions and the early laws passed, that some effort was made to pre¬ 
serve it. It is a native of the West Indies. 

This true Yellow-wood tree, which has aromatic, pinnate leaves, 
belongs to the Rue family (Rutaccee), and is related to our Prickly 
Ash. 

The YeUm woocl Tree and the legends of Buried Treasures. 

In 1600 a royal charter was granted to Thomas Neale, for the 
recovering of treasures which, according to traditions, had been 
buried on Ireland Island and Cooper’s Island by the crews of ship¬ 
wrecked Spanish vessels, before the Bermudas were settled. In con¬ 
nection with this project, a number of interesting and curious depo¬ 
sitions were taken, in 1605, from several of the aged inhabitants, 
who had, many years before, seen the signs alleged to have been 
erected to indicate the spots where the treasures were buried. Some 
of them stated that about fifty years before they had themselves 
engaged in searching for the treasures. Most of the depositions 
referred to Ireland Island, where it was said a large amount of gold 
ooin had been buried under the sand and beneath the ship’s hatohes. 

Ik nearly all of the depositions, relating to both localities, a 
Yellow-wood tree is said to have been found with an inscribed brass 
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plate and a cross nailed to it. It is a great pity that these tablets 
were not preserved. Probably the inscriptions were in Latin or 
Spanish* or both, which could not then be translated by the finders. 
They might have given valuable information as to the early dis¬ 
covery of the islands and of unrecorded shipwrecks there. As the 
marks and tablets were described as nearly identical at both ends of 
the islands, they were probably plaoed by the same party. Had 
they lieen attached to the trees when the islands were first discovered, 
over a hundred years earlier, they would have been overgrown by 
the wood or destroyed by the weather, fpr the saltness of the air 
would soon corrode brass so as to render the inscriptions illegible. 
Very likely they had been placed on the trees not long before 1000. 

That such marked Yellow-wood trees did actually exist there, up 
to about 1 (MO or 1040, cannot, be doubted, from the abundant testi¬ 
mony of the witnesses. 

Some of the depositions were made by men prominent in the 
colony, including Richard Stafford, ex-chief judge ; William Keel¬ 
ing and William Seymour, justices of the peace ; Capt. Jonathan 
Stoakes, and several others. 

The inscribed brass tablets on the trees were, however, more 
likely to have been memorial tablets, recounting the adventures of 
the party and claiming the ownership of the islands by right of dis¬ 
covery. Such notices were commonly erected on newly discovered 
islands in those days. Possibly these tablets were left by the 
Spanish crew of the Bonaventura, wrecked with Henry May, in 
1693, or by a French crew, known to have been wrecked there a 
number of years earlier. But there were, no doubt, many other 
Bermuda wrecks, not recorded in history. 

Governor Gates, when his party left Bermuda in 1610, caused a 
similar engraved memorial tablet, made of copper, to be nailed to a 
“ mightie cedar ” at St. George’s, with a cross, and the effigy of the 
king of England, in the shape of a coin. This tablet gave the main 
facts of the shipwreck and escape, with the dates and the names of 
tbe commanders. It was inscribed both in English and in Latin, 
and tbe cross was made of some of the oak timber of the ship. 
(See p. 542.) * 

For our immediate purpose, these depositions are of interest as 
showing that at about 1650 large Yellow-wood trees grew both on 
Ireland Island and Cooper’s Island. Moreover, the great density of 
the wood is shown by tbe testimony. Two of the deponents stated 
that the marked large Yellow-wood tree on Cooper’s Island was out 
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down by a Captain ftieymour, about 1040. This was done, according 
to Joseph Wing of Cooper*# Island, for the purpose of shipping the 
trunk, with its tablet attached, to the London Company, and prob¬ 
ably by their orders. But in towing the trunk out to the ship, 
behind a boat, the rope broke and it went to the bottom, from 
whence it could not be raised without more trouble and expeuse 
than was thought warranted. They stated, also, that this tree trunk 
could be seen upon the bottom for many jeais afterwards. These 
depositions confirm Governor Moore’s statement, in 1012, that the 
wood was very hard and ljeavj, and had been mistaken for lignum- 
vitce. 

In several of the depositions it w r as stated that a cross had been 
found in the early days nailed to a tree trunk on Cross Island, a 
small island close to the east side of Ireland Island.* This island was 
named Cross Island on Norwood’s map of but it was named 
Sober Island on the Admiralty chart, and it is now called Magazine 
Island. The cio^s stood w r ith one of its arms pointing to Spanish 
Point and the other to the marked Yellow-wood tree on Ireland 
Island, where they also found three stone monuments, enclosing a 
triangular space, supposed hy them to indicate the spot where the 
gold was buried, according to several depositions. 

But the natives were so superstitious at that time, and so afraid of 
the ghosts and demons that were supposed to guard ill-gotten 
Spanish treasures, that no careful search seems to have been made, 
nor is there any record of treasures recovered there, except a few 
small lots of coin and some silver spoons. 

This cross, the stone monuments, and labelled trees were believed 
to confirm a tradition of buried treasures, said to have been derived 
from two different persons, who had been told by old Spanish sailors, 
in foreign ports, that they had belonged to the shipwrecked crew* of 
the Spanish vessel and had helped to bury the treasure under the 
vessel’s hatches, and to erect the cross and signs by which to find it 
again. According to one of these accounts, the vessel was that of 
one Juan Bermudez, but not necessarily that of the one who dis¬ 
covered the islands, for the name w f as a very common one in Spain 
at that time, like Johu Smith in England. 

# As this cross was of wood and in a very exposed place, it is not probable 
that it could have been put there many years before the settlement; otherwise 
it wodld have decayed. One of the deponents stated that he had seen the tree 
trunk to which it was fastened, still standing, about 1690. 



A . M Verrill—The Bermuda Islands . 013 

In the depositions, the Kev. Sampson Bond,* a clergyman who 
arrived in Bermuda in 1003, and lived there up to 1089, or later, 
was said to have been one of the persons to whom these Spanish 
stories had been told, while he was a prisoner of war at Groine. 
According to the tradition, the shipwrecked crew, after burying 
their treasure, built a vessel of cedar at Spanish Point, in which they 
escaped. But the traditions do not suggest any reasons why they 
should not have taken their treasures with them, if they had any to 
take. Whether the name of “Spanish Point'’ was derived from 
this tradition I do not know, but it is not unlikely. This name 
appeared on Norwood’s map of 1622 Cross Island was evidently 
thus named from the cross found there. 

Possibly such treasures may have been buried temporarily by the 
officers for safe keeping, while the vessel was building, and then 
carried away, though it might have been purposely left by dishonest 
officers who hoped to return for it later, on their own account. 

As Ireland Islandf was pretty much all dug up and its surface 
entirely altered many years ago, in building the navy yard and other 
public works there, buried treasures, if any existed at that time, 
might have been found by those engaged in that work. If so, there 
is no record of it, so far as appears. On the other hand, low places 
were filled up to level the land, so that anything burled in hollows 
would not have been found. Had treasures been buried, as im¬ 
agined, it does not follow that one of the arms of the cross would 
point to the spot, nor that it would have been put in a marked 
triangle. That would have been too simple a device for the cunning 
Spaniards to use. Such marks might have been intended only for 
the identification of the particular Yellow-wood tree, selected as a 
landmark, for some special purpose, in case the tree itself should be 
destroyed, or not be easily distinguishable from others, J 

* The Bev. Sampson Bond was banished from Bermuda in 1670, but was rein¬ 
stated by the London Company and allowed to return in 1672. The vessel in 
which be took passage seems to have been the one captured by the Dutch, when 
the prisoners were taken to “ Groine,” a Spanish town. He arrived in Bermuda, 
via New England, in 1674. He wa* preaching in 16&9, and perhaps later. 

f i have found no historical reason for the name of Ireland Island. It may 
perhaps have been so called from its green verdure, and its position, across the 
channel from the early settlement at Spanish Point and that vicinity, It was 
sometimes called Long Point, in early times. It could not well have been named 
from its inhabitants, because Irishmen were generally banished at once from 
the islands, by the early settlers. 

% The locality of buried treasures, for instance, might have been privately 
recorded by means of a line laid out by compass, running a certain number of 
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The old depositions are interesting as showing the superstitions 
still held at that time, even by intelligent and more or less educated 
mem 

Some of the deponents, including ex-Judge Stafford, swore that 
“ Fire-drakes” bad been seen to fly over that portion of Ireland 
Island where the treasure was buried. Mr. John Hurt swore that he 
had himself sundry times seen the “Fire-drakes rise out of the said 
place or ground and assend the airo towards Ireland, by which seim- 
tomes or marks this deponent supposes a great skipp or Spaniard to 
be cast away or lost right off from this Cooper’s Island.” The fire- 
drakes (fire-dragons) that they referred to were probably shooting 
stars or meteorites, for that was a common designation of the latter, 
at that time. 

Others testified that “ astrologers” (clairvoyants as they would now 
be called) and dealers in the “dark arts” had been there from New 
England and other countries to look for the treasure. Ex-Judge 
Stafford swore that when a young man he had been induced to go, 
with several others, in company with a mysterious foreign treasure 
finder, to look for the buried treasure, and that the said searcher 
showed them a curious white stone by means of which he expected 
to find the gold, and said he had found treasures in New England 
by its use. But Governor Haydon (1669-1080) beard of their trip 
and ordered them to return, for he and his council deemed it unlaw¬ 
ful “to find treasures in that way.” He probably considered it prac¬ 
ticing the “ dark arts.” It must be remembered that at about that 
time and for some years previously (1652-1672) there were many 
prosecutions for witchcraft on the island*, and that at least four 
women and one man were executed for that crime by burning or 
hanging, and that the ordeal by water and the pricking of moles 
were regularly used at that time to detect witches* 

One deponent swore that he and others had seen the apparition of 
ghostly ships sailing swiftly about Cross Island, without wind (like 

yards or paces, in some definite direction from such a marked tree. The cap¬ 
tain alone may have known the exact distance and direction. In such a case, 
amid luxuriant vegetation, it would be hard for any one else to find the spot, 
without these data, especially a few years later, even by a vigorous and pro¬ 
longed search, which we have no reason to think ever took place. 

But the selection and marking of these particular trees may have been for 
other purposes, quite apart from burying treasures. Still it is not impossible 
that valuables were actually buried in their vicinity and never yet found. The 
location of this particular marked Yellow-wood tree on Ireland Island was prob¬ 
ably near the present site of the market. 
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the Flying Dutchman), where no real ships could sail for the shallow¬ 
ness of the water. 

Others swore that when they tried to go to Ireland Island in boats 
to look for treasure they always encountered adverse winds and 
squalls, so that they could not land. Even the half-wild hogs were 
accused of being in league with the demons to drive intruders away. 
One testified that when he tried to dig there he was “ possest with a 
panick ffearc, unwilling to make any ffurther prograce in serching 
or digging.” This was very likely the case with others who were 
less frank in their testimony. 

One party were convinced that they would be struck blind, tem¬ 
porarily, in case they should find the treasure, and so quit digging, 
saying “they would not trust the Devil with their eyesight,” even 
temporarily. 

Some of these deponents also repeated the tradition that the two 
Spanish ships that were attacked and driven off from Castle Island 
by Governor Moore, in 1012, had come here to find and take away 
the buried treasures. 

Governer Butler, himself, in 16JO, alluded to these legends of 
buried treasures, and to these ships as possibly coming to seek it, 
but he said there had been “divers greedy searches” for it even 
before then. 

lie, however, thought that there was evidence that Spaniards had 
been here : “ Witnesse certaine crosses left erected upon rocks and 
promontories.* Some peeoes of their ooyne found scattered under 
trees, and the like signs of their being here. Upon which grounds, 
joyned with some intelligences (as theysaye) out of Spayne itselfe, a 
report hath bin raysed of a great treasure, that should be hidd 
therabouts, which hath caused divers greedy searches ; which all of 
them hitherto have proved vaiue and effect-lesse.” 

Some of the depositions of 1696, which are of certain historical 
value, are as follows :— 

“ The Deposition of Mr. John Keeling of Somerset Tribe , aged 
71 year%> being stcome saith /—That about (fifty years since this 

* Possibly one of the crosses that he hew refers to was the one sculptured 
on the “Spanish Book,” with the date 1548 still legible, but he may also refer 
to the wooden one on Cross Island, which oould hardly have lasted more than 
thirty or forty years, in that situation. 

As Governor Butler understood the Spanish language, and probably Latin 
also, it is singular that he did not translate and record the inscriptions on the 
“brass tablets,” had they been known to him. Probably they were discovered 
after he left the islands. 
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depont. was ashore upon the Island of Ireland, with ono Captn* 
Dickinson , 1 * deceased, and (found there three heaps of stones in a try- 
angle and a yellow wood tree, on which Mas severall letters or 
names, the discovery thereof much reffresht the memory of this 
depont. of what he had often heard his father and other antient men 
of these Islands say, viz. that there was such marks and signes 
left by some Spaniards belonging to a groat ship cast away there¬ 
abouts, being richly loaden, and had there put on shore and buried a 
great part of their treasure and covered it w ith their ships hatches, 
which putt this depont. with some others upon scroll and digging 
upon Cross Island, neare Ireland At the same time this depont. 
was possest with a panick ffcare, unwilling to make any ffurther 
prograce m serching or digging 

This depont. ffurther sayth that the throe heapos of stones and 
yellow wood tree wore directly opposite to (Voss Island and that he 
saw the stump of the tree, on which was the cross, one hand thereof 
pointing to Spanish Point, the other hand directly to the three 
hcapes of stones and yellow* wood tree, as this depont. hath been 
credibly imformed. 

This depont ffurther sayth that he hath often heard his (father 
say that there w r a» a Spanish ship came to (fetch the money lefy oi( 
these Islands, but on their approach to ye Castle harbour mett with 
a shott from thence discharged by the then Governor, which soe 
astonished them, (finding the Island to be inhabited, that they die* 
pared of pursueing what they came forf 

John Keeling.” 

“Sworne this 27th day of November, 1693. Before his Excel¬ 
lency the Governor, John Goddard.” 

“ The deposition of Capta . Hamnett Itrangman , Commandr of 
one of their Mattes, fforts called Southampton ffort here in these 
Islands , who deposeth and sayth 

“That since his childhood this depont. hath ever heard much dis¬ 
course of great treasure hid in the Island called Cooper’s Island and 
that three yellow wood trees wch stood in a tryangle, upon one of 
which was a brass plate and cross thereon & upon the other two 

# Probably Francis Dickenson, Capt. of militia in Southampton parish, 
1678-86* 

t This is, apparently, an independent and direct traditional account of ibis 
ocanmnoe, narrated by Governor Butler, in 1610, but not published at the time 
of these depositions, except in Capt. Smith’s history, which was probably 
then unknown in Bermuda The father may have been a witness of the attaok. 
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yellow wood trees were weverall names or letters putt thereon, and 
that the tree the cross and brass plate was upon was cute downo 
about ffifty yeprs since, as this depout, is informed. And this 
depont. ffurther sayth bee hath seen the same tree under water 
within these few yeares and can goe to the said tiee at any time, 
and this depont. ffurther sayth that the place where these trees 
stood has alwayes been called by the name off Brasseu Valley from 
ye several markes of brass selt and left there by the Spaniards, and 
this depont. further sayth that lie hath often heard the successour 
of one Mr. Carter* say that the said Carter had found a considerable 
quantity of Ambergreese oil the Cooper’s Island, and he the sd. 
Carter carried the said Ambergreece for England and presented 
the Company or Propriets. of Bermuda, with a good part thereof, 
upon which the said Company would have settled upon the said 
Carter a certaine Island in Bermuda called Davids Island, but the 
said Carter rather asked of them the Island called Cooper’s Island 
for that he beleeved he might discover much treasure there hid, 
which Cooper’s Island was conferred on him & the Island called 
Davids Island by him refused, though twenty times the intritisick 
valine. Hamuk t, Brangman.” 

“Sworno this 27th of Novombr. 1WM, before his Excellency the 
Governor, John Gohdard.” 

There is also, a deposition by Mr. Joseph Ming, a grandson of 
Christopher Carter, which is practically identical in parts with that 
of Capt. Brangman. Mr. Ming was then (10U.J) still liviug on 
Cooper’s Island. It is possible that the ambergris referred to as 
found by Mr. Carter and taken to London, may have pertained to the 
original large mass, found in 1010. There was evidently some inter¬ 
esting secret history, connected with this transaction, which probably 
will never be known, for Governor Butler intimated that the land 
was given by the Company “in gift for three lives,” to Mr. Carter, 
who had begun “to undertake some dangerous courses,” by the 
advioe of others. At a later period, however, Cooper’s Island was 
considered as public landR, though a “royal lease” to Carter is men¬ 
tioned, and also a deed in 1B27 of the property rights to Capt. 
Folgate, by the heirs of Carter, soon after his death. (See p. 540.) 

# This vm Christopher Carter, one of the three men of Sir Geo. Somers' 
party, who remained on the islands fot two years (1610-13), pri<ir to the settle¬ 
ment. (See pp. 517, 546, and note to next deposition.) 
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" The Deposition of Mr. Joseph Ming of Cooper's Island, being 
the south east point of the Island of Bernmda , who deposeth and 
sayth “ That there hath been ever since his tnnea 4 great discourse 
in these Islands, by the antient Inhabitants, that a great treasure 
hath been hid in this said Coopers Island and likewise that the marks 
and signe of it were three yallow wood trees, that stood tryangular, 
upon one of w’oh was a plate of brass nailed, and on the other were 
severall names or letters cutt thereon, and that this depont with some 
others to his assistance did about two years since endeavour to dis- ( 
cover this treasure by digging in a peece of ground lying in the 
center of thiB tryangle of trees, for five or six dayes, but mett with 
noe success therein, soe grew soe tired and left off, not being able 
nor willing to bestowe any longer time or paines, therein, although 
the ground was very easye to digg, and that the place they digged 
was foure or five yards square. And this depont further sayth that 
by the report of old standers on this Island about fifty yeares since, 
one Capt. Seymour did cutt down one of the three trees aforesaid, 
on which was the plate and cross, which was designed by the said 
Capt’n Seymour to be sent home for England, to the proprietors of 
these Islands, which tree was carryed to the water side and fastened 
with a rope to a boate and towing it away the rope broke and the 
tree sunke immediately and could not be recovered without too 
much trouble and charge, ahd still remaines where it sunke, and hath 
been often seen by severall persons (and this depont hath seen the 
said tree within four or five years). And this depont further sayth 
that his grandfather had an extraordinary confidence of finding 
great treasures here from the satisfacon of the tradition and markes 
here found, upon which about sixty yeares since this deponts grand¬ 
father* went for England and made bis application to the proprie¬ 
tors to purchase this said Coopers Island and carried with him a 
considerable quantity of Ambergrecce and presented the proprietors 
with a good part thereof,! upon which the proprietors offered him 

# His grandfather was Christopher Carter. 

t Governor Butler, about 1024, gave an account of this transaction which is 
quite different, as follows. 

“He [Carter] at his time by infinite importunitie, in reeompence thereof, 
received of the Company in gift for three lives (who found that he began to 
undertake some dangerous courses, by the counsel! of some wiser than bimselfe) 
a small Hand called Coopers; but with such cuninge conditions, one whereof 
was to keeps continually a certains number of resident men upon it, to be upon 
all occasions at the service of Pembroke Fort, which stands that (the forte with 
the appurtenances being nevertheless© excepted from him) as let the world 
knowe, bothe how well they could lays about for themselves, and with what a 
foole they had then to deale withall.” 
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David* Island in lieu of his pesent which consists of tenn times 
more land and intrinsick vallue then this Coopers Island, which he 
rather ohose than the said Davids Island for the hopes he had as 
aforesaid, and likewise oblidged himselfe to the proprietors to man* 
taine seven men continually at his owne charge towards manning the 
forts of the said Islands. 

Joseph Ming.” 

“ The Depositions of Mr. John Hurt, senior, of Tucker's Town , 
an antient inhabitant of these Islands , who deposeth and saith 
u That there was upon Cooper’s Island a yellow wood tree upon 
which was nayled a copper plate with a cross engraven upon it, with 
an inscription underneath, alsoe a great cedar tree oposite to it, upon 
which was engraven or carved many lettrs. Tryangle to them was 
a great hcapo of stones round about a Spanish jarr buried in the 
middle thereof, and on the middle of these tryangles was a Jeavett 
or plain piece of ground, which would never bare anything planted 
or sown thereon, though many trvalls have been made time after 
time in vaine, until! the said yellow wood tree were cult downe, 
after which itt became as ffertill aR any other ground. 

And this depont. ffurtlier sayth there was a person here accounted 
an expert astrologer, by name Ffrands Jones, who informed one 
Mr. Ffarmer, a man of good repute here in these Islands, that in his 
opinion there was a great treasure* hid in said Coopers Islands, which 
said Ffarmer did informe this depont. that the way to fluid it washy 
stretching or running a line in this tryangle, and this depont. 
ffurther sayth that hee with sundry others dugg downe ffour ffoote 
under ground and ffound the under part to be like marll or rock. 

And this depont. ffurther sayth that he has sundry times seene 
fire drakes rise out of the said place or ground, and assend the aire 
towards Ireland, by which scimtomes or marks this dpont. supposes 
a great riob shipp or Spaniard to be oast away or lost right off from 
this Cooper’s Island and that the people or Spaniards belonging to 
the said shipp gott on shore and buried some wealth in the tryangle 
or bare place aforeead.” .... 

The mark of John Huut, seur. 

d .— Other Notice Trees and Shrubs partially destroyed\ 

Governor Moore, in 1612, stated that there were but four 44 timber 
trees” on the islands. Besides the Cedar and Yellow-wood there 
was a third, which he says was similar to the Yellow-wood (perhaps 
only in quality), but its wood was white. 
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This tree has not been identified satisfactorily. It may have been 
a tree now entirely extinct. The fourth, which ho described as 
like Ligmim-vita*, is now unknown. Possibly it was the black man¬ 
grove. 

The native Wild Olive. (Forestiera pondosa Poir.) 

This is now a rare native shrub, which was probably common 
originally. In recent years it has been found in Bermuda only at 
Walsingham and on Boaz Island, but it occurs also in Florida, Texas, 
and the West Indies. 

It has been thought by some that it was the “ wild olive ” of the 
early settlers, but without any sufficient evidence, as I have stated, 
in discussing the true olive. 

It was, undoubtedly, much more generally distributed when the 
islands were first settled, and has been nearly exterminated by the 
clearing of the lands. 

The leaves are thick, 2-4 inches long, lanceolate or elliptical, entire, 
blunt, wedge-shaped at base, usually shining above, dotted below. 
Flowers small, 4-parted, apetalous, in small racemes. Berries one- 
seeded and one-sided, elliptical, one-third of an inch long, or nearly 
as long as the pedicel, covered with a bloom. 

Olive-wood Bark. ( Elveodendron xylomrpum Del.) 

A rare small tree, now found only in the Walsingham woods. In 
the early days of Bermuda this native tree was cut down for tanning 
purposes, on account of its astringent bark. 

Later, the cutting of it was restricted by law, blit it has now 
become nearly extinct. From the early records, it is not easy to 
ascertain whether the laws restricting the cutting of 44 Barke ” for 
tanning purposes applied to this or to the Button-wood Tree, for 
both were used for tanning and both seemed to have been called 
44 barke.” It is also native in the West Indies. 

The leaves are thick or leathery, 2 inches long, oblong or obovate, 
subentire, tapering to the short petiole. Flowers small, in short, 
axillary cymes; petals and stamens five ; berry large ovoid. 

The Button-wood Tree; Sea Mulberry; Barke; Zaragoza Mangrove. 

( Conocarpys erectus Linne.) 

This native tree, if correctly identified, was considered valuable 
fcy ^be early settlers, because it proved to be the one most suitable 
for the tanning of leather.* 

♦ Tanning leather is referred to as a trade in ^mnda, Oot~7651, ftnd ths 
tannem were complained of for doing bad work. Therefore the Council ordered 
inspectors appointed for viewing the leather. 
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In 1676 complaint was made that not only natives, but stranger#, 
were in the habit of cutting down the trees and even digging up the 
roots for this purpose, thus threatening its extermination. 

Therefore a law was passed prohibiting digging up the roots and 
requiring that a stump at least two feet high should be left in every 
ease (doubtless for sprouting). The penalty was a fine (ff 10 shillings 
for every root destroyed. 

In a proclamation by the go\ernor, 167#, the use of the Button- 
wood Tree for fuel was prohibited. 

At present, this is called Button-tree, and sometimes “ Bark,” and 
11 Alder.” Governor Lefrov thought it identical with the Button- 
wood Tree of the eaily seniors. It ih common, near the shores in 
many places. It is also found in Florida, Brazil, and the West 
Indies; also on the coast of Africa 

A cornbretaceous tree, with lanceolate or elliptical, alternate leaves, 
often downy at base. Flowers in small, round pedunculate heads, 
small, apetalons, calyx tube not longer than the ovary; limb five- 
lobed ; stamens five or six. Achenia mibiicated, scale-like, rounded, 
concave and keeled above, convex below. 

Mangrove. (R/tizophora many!* L) 

Plats LXVJII Figure 2 Plate LXXIV Figire 1 

The true mangrove forms dense thickets in the upper parts of 
many shallow’ bays ami coves, but they appear to be much less 
extensive than formerly, in most cases. Probably the more accessi¬ 
ble trees have been cut for fuel. 

These trees are profusely branched, w r ith thick evergreen foliage ; 
they mostly grow 15 to 20 feet high, and often stand in sea water 
two or three feet deep, sending down a profusion of large serial 
roots* from the lower branches, and from the low er part of the trunk. 
These serve to entangle floating leaves, branches, seaweeds, and mud, 
and afford shelter to the handsome and active mangrove crabs, 
which burrow their holes among the roots, and ascend the trees with 
great agility when pursued. ^Several species of marine mollusks 
attach themselves to these serial or half submerged roots, including 
the bivalve, Perna , and several spiral shells, such as Littorina , etc. 

One of the largest mangrove swamps is at the upper end of 
Hungry Bay; others majf be seen at Mangrove Bay ; Spanish Point; 
Tucker’s Town lagoon ; Walsingham Bay, etc. 

This tree is here smaller and far less luxuriant than on the coasts 
of Florida and Central America, where it forms vast seaside 
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morasses. The seeds will germinate while floating at the surfaee of 
the sea-water, with other debris, and sending long roots down to the 
bottom they soon anchor themselves, even when the water is two or 
three feet deep. It extends through the West Indies, and to Brasil; 
also to West Africa and the Pacific Islands. 

# 

Black Mangrove ; Olive Mangrove ; Black Jack. (Avicenna nitida 
Jacq.) 

Plats: LXXIV Figure 1 

This is a very common, thickly branched, evergreen tree of the 
Verbena family, with dark green, thick, entire, glossy leaves. Flowers 
small, white, in clusters. Fruit leathery ; one-seeded. 

In size and general appearance it resembles the true mangrove, 
and grows associated with it, m the borders of salt swamps and 
ponds and on marshy shores, often standing in the edge of the salt 
water; sometimes it grows in comparatively dry surface soil, but 
close to the shore. It usually sends up from its roots a multitude of 
slender, leafless, upright shoots, when it grows in the water. These 
serve to entangle mud, dead leaves, seaweeds, etc , to enrich the soil. 
It has no descending serial roots, like those of the true Mangrove. 
The wood is very dark, hence the common names. It is found from 
Florida to Mexico and Brazil, and throughout the W. Indies ; also 
on the coast of West Africa. 

27 .—Introduction of Useful Plants and Injurious Weeds . 

It has been shown in a former chapter (p. 572) that the native 
flora contained scarcely any plants that could furnish human food, 
except the palmetto, which yielded the nutritious cabbage-like tops 
and edible berries; the cedar, whose berries were astringent, but 
were eaten in times of scarcity; the prickly pears, whose fruit is 
nutritious, but not very palatable; the wild mulberry; and a few 
other small berries. But there were no edible roots, nor cereals. 

Therefore it was necessary to at once introduce and cultivate 
edible plants, in order to avoid the risk of famine, for the early com¬ 
munication with England and Virginia was slow and precarious. 

a.—Introductions of Useful Plants from England, 1610-1686, by 
Seeds and Cuttingi . 

There is no evidence that any of the seeds that were planted by 
Sir George Somers in 1009 (see p. 543) came to anything. But the 
three pioneer men left on the inlands from 1010 to 1012 had success- 
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fully cultivated come (maize), pumpkins, melons, beans, peas, 
tobacco, and other garden vegetables not recorded, (See p, 546,) 

The first party of settlers, according to Hughes and Governor 
Moore, succeeded in raising a good crop from the seeds that they 
planted, although they arrived in July. Probably they had the 
benefit of the experience of the three pioneers, and were favored 
with a wet summer. Moore stated that the first settlers planted at 
that time “ four score and one ” kinds of seeds, but only a few were 
named by him, among which were the melon and cucumber. Their 
next crop was nearly a failure, according to Hughes (see p. 649), and 
probably many kinds of plants, that they tried, died out at once. 

Probably parsnips, radishes, carrots, turnips, beets, lettuce, and 
the English artichoke were introduced at this time, if not by the 
pioneers in 1610 ; the first two were mentioned as abundant, by 
Governor Butler, in 1019, and Capt. Smith mentioned the artichoke 
in 1024. 

American potatoes, which had then been known in England for 
only about sixteen years, were sent over by the Company in 1613 
and planted. They increased rapidly, but through carelessness were 
nearly lost again soon after, but the supply was replenished from 
two stray tubers, accidentally found. From these they soon obtained 
a large increase. A shipment of 20,000 lbs. of potatoes to Vir¬ 
ginia, which is recorded even in 1020, well illustrates their rapid 
increase. 

Indian com, first raised in 1010, was at first, and for many years 
after, the principal article of vegetable food, though sweet potatoes, 
common potatoes, and pumpkins were largely used. 

In the Commission of Governor Tucker, February, 1016, reference 
is made to the, various seeds that were sent out, at that time, with 
directions for planting them and caring for the young plants. 
Among the plants then sent were gra^e vines and vine cuttingB, 
with directions to plant new cuttings every year, the seeds of anise, 
cummin, sweet fennel, sweet marjorura, basil, onions, mulberry, 
oranges, lemons, and citrons. 

Governor Tucker was described as a good gardener, and doubtless 
he planted and reared all these species, though most of them never 
became of any commercial importance, as the Company hoped they 
would, 

The oranges, lemons, and grapes seem to have succeeded best, for 
seven years later, in 1623, a law was passed imposing penalties on 
those who should steal oranges, lemons, grapes, and other fruits. 
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There is no evidence that the Bermuda Company ever sent out 
the seeds of any merely ornamental plants or flowers, or of any 
shade or forest trees. Their efforts were wholly utilitarian, and 
especially for commercial purposes, 

b .— Useful Plants brought from the Bahamas, 1C 16-85. 

In 1616 a small vessel, the “Edwin/’ was sent to the Bahamas to 
obtain useful plants, fruit trees, and seeds. Doubtless slaves were 
also to be obtained, if possible. Her return, in the time of Governor 
Tucker, is thus recorded, in 1024, by Captain John Smith : 

“Within a weeke after returned the Edwin from the West Indies, 
furnished with figgis, pynes [pine-apples], sugar oanes, plantaineR, 
papaues fpapaws], and divers other plants, which were presently 
replanted, and since increased into greater numbers, also an Indian 
and a Negar, and so much lignn vita) as defrayed all the charges.” 
. . . “The Governor thus busied amongst his plants, making hedges 
of Fig trees, and Potugrancts, and soeral divisions of Palixadoes 
tor the defence of their guarding and keeping their cattel, for in 
such husbandry qualities he well deserved great commendations ” 

Governor Butler’s account of this arrival, written in 1610, is in 
nearly the same words, indicating that Smith used his MBS. account, 
but added a little to it from other source's Butler did not mention the 
Pawpaw, nor the Pomegranate, though he later spoke of the fences 
of Fig-trees made by the governor in 1616. He also said of these 
plants (1610), they “are since encreased into great numliers, espe¬ 
cially the plantains and flgges, very iufinitly.” lie remarked that 
the Indian and Negro were the first that the islands ever had. 

Among the “ divers other pjants” not named were, without mucli 
doubt, the sweet potato, cassava, and indigo, for these are mentioned 
by Butler as common, in 1619. 

The “American bread-root,” mentioned ns introduced at this time, 
may have been the taro or eddoe ( Colocasia eseulenta), which is still 
sparingly cultivated; or the yam (Dioscorea), which was probably 
introduced at the same time and is still cultivated to a limited 
extent. 

The date of the introduction of the Arrow-root is unknown. It 
may have been introduced in 1616, or at some other very early date. 
Lefroy states that it was introduced about the close of the 18th cen¬ 
tury. It was not cultivated on a large scale till about I860. The 
dates of introduction of many other common cultivated plants are 
not known. 
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c .—Later introductions from England, etc . 

In subsequent years, from time to time, the Company tried to 
introduce, various plants for commercial purposes, but generally 
without any success. Persistent efforts were made to introduce the 
culture of silk-worms. The seeds of the white mulberry were sent, 
in 1616 and at other times, and in 1025 those of the black mulberry 
were also sent out,* together with some eggs of the silk worm moth. 

Oapt. Smith mentions saffron, indigo, and madder plants as culti¬ 
vated in 1624, with promise of success. The seeds of hemp and 
flax were called for by Governor Wood, in 1682, when the people 
were destitute of clothing. At that time cotton trees were ordered 
planted on every share of land. Castor-oil plants were extensively 
raised for oil in 1682-33, but were not profitable. (See p. 623.) 
Probably this plant was native of the islands, but seed may also 
have been sent there and not recorded. 

In the poetical description of the Bermudas written in 1670-71, 
by John Hardie, he refers to many of the common plants and fruits, 
and to a few not mentioned by other early writers, as the guava and 
the lime. Doubtless seeds were constantly brought from England 
and planted almost every year, after the first settlement. 

As the Bermudians also kept up more or less trade with the 
Bahamas, Turks Island, Barbadoes, and other West Indian islands, 
tropical seeds and plants were often brought from there, both for 
use and ornament, without being recorded. Doubtless most of the 
earlier shade trees and flowering plants were thus introduced. 

Several Governors and many prominent citizens have taken great 
interest in introducing foreign plants. Among others, Governor 
Reid, about IK30, introduced many useful and ornamental species. 

Governor Lefroy, J 372-76, probably introduced more species than 
any other individual.f In his catalogue of the Bermuda plants he 

* The American red mulberry, which is still common, was probably native 
there, and was most likely the wild mulberry used as fruit by the earliest 
settlers. 

f It seems singular that no special effort has ever been made to introduce 
forest trees that might be useful for timber, to supplement the cedar. Doubtless 
there are numerous valuable West Indian, Australian, and New Zealand timber- ‘ 
trees that would flourish on the barren Bermuda hills as well as the cedar, if not 
better. The fiddle-wood tree has rapidly spread itself over the islands, but its 
timber is of little value. Governor Lefroy tried many species, in small num¬ 
bers, with varying success. Some of the species of Eucalyptus planted by him 
(tumatiy a single tree) gave promise of success, but other species should also be 

T*a*S. Conic. Acad., Vo u XX. 40 Mat, 190& 
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has given a valuable annoted list of those that he planted, stating 
whether they lived or died, which is a very useful record. He 
received large numbers of plants from the botanical garden at Cam¬ 
bridge, Mass 

d.—Accidental Introduction of Injurious Weeds. 

Ever since the first settlement there has been a constant influx of 
undesirable weeds, mostly introduced accidentally or unintentionally. 
Many of these have come in by planting impure seeds of common 
cultivated plants, which are constantly imported. Many hate 
undoubtedly been brought in imported hay, straw, and other mer¬ 
chandise. Others which adhere by books to clothing, the u ool of 
imported sheep, etc., have thus been accidentally introduced. Some 
have certainly arrived by means of seeds contained in the earth 
adherent to the roots of imported trees and shrubs, or in the earth 
of potted plants. 

By these and other means, large numbers of weeds, common in 
Europe and America, or in the West Indies, have been added to the 
flora, and having become completely naturalized, it is often impos¬ 
sible, at the present time, to tell whether they were indigenous, or 
introduced later by man. Some of the weeds have probably arrived 
from Madeira in the omon seeds that are imported in large quan¬ 
tities. 

A considerable number, however, which were originally cultivated 
plants, have escaped from gardens and permanently established 
themselves in all suitable places, growing as freely and abundantly 
as if indigenous, until some of them have now become troublesome 
weeds. 

As examples of this mode of introduction we may mention the 
scarlet sage (Salvia coccinea ); the Mexicau ageratum (Ageratum 

tried, and on a larger scale, in many varied localities The English oak has 
flourished on the hot and barren volcanic plains of St. Helena, and possibly it 
might grow on the hills of Bermuda The American oaks planted by Lefroy did 
not flourish. Their foliage is very sensitive to salt spray, except perhaps the 
live-oak, whioh was not tried. Among American trees that mist salt Spray, the 
cotton-wood, honey-locust, red-bud, and Kentucky coffee tree may be mentioned. 

We should also expect that many of the trees and shrubs of southern Japan 
might also flourish here, and be used near the seashore, because many of them 
are very miatant to the action of salt spray. On the New England coast the 
Japanese or “California” privet; the Japan rose (Rom ntposee); and the 
Japan thorn (Rteaginns) are all remarkable for their resistance to the action of 
sea water. The 8. Pacific Amucarian pines and the Bahama pine should be 
fully tried. 
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mexicanum ); red bead (Anclepian cvransavica) ; flax (TAnum usita* 
tinnimum) ; several species of morning glories (Ipomoea dissecta , L 
nil , I villona , Z Learii , etc.); life-plant (Bryophyllum eatycinum) } 
(seep. 432); indigo-plarit (Indigo/era tinetoria L.); red periwinkle 
( Vinca ronea ); oigar-plant (Runselia junoea)\ candelabra-flower 
(Cleome npeciosa)\ oleander; the lantannas ; aloe (Aloe vulgarin ), 
etc. 

At the present time much the larger part of the herbaceous vege¬ 
tation, including the grasses, consists of introduced species, and the 
same is true of the shrubs and deciduous trees. Aside from the 
cedar and palmetto, the native plants make but little show, except 
in the marshes. 

e.—LinC of Principal introduced Fruit* and Fruit 7Veen. 

In a former chapter a general historical account of the cultivation 
of some of the fruits, formerly of commercial importance, lias been 
given. In this place, most of the fruits that are now, or have for¬ 
merly been cultivated for domestic use, will be enumerated or dis¬ 
cussed, with additional historical data. The sequence here followed 
is, in a general way, that of their successful introduction and his¬ 
torical importance for the common fruits ; those of later introduc¬ 
tion, dr of less importance, are placed in botanical order in the last 
part of the list. 

The following list of fruit trees is not supposed to be complete, 
for many unusual species are probably cultivated in some of the 
larger gardens that we did not see. As most of the fruit does not 
ripen at the seasons of the year when we were there, I have depended 
largely on the statements of Lefroy and others, as to the relative 
abundance and quality of many of the less common fruits, supple¬ 
mented by such information as could be gathered personally during 
our short visits. 

Banana (Musa sapient uni L.) and Plantain (Musa paradisiaca L.) 

Floras 6; and Plats bXXI V; Fiaraa %. 

Probably the early historians did not make any distinction between 
the banana and plantain, but included all varieties under the gen¬ 
eral name of plantain {or sometimes, “ plants Governor Butler, in 
and Capt. Smith, in 1624, mentioned "plantans” as abundant 
it those dates. They were first brought from the Bahamas in 1616, 
but they can be propagated very rapidly. They have been largely 
cultivated ever since their first introduction. Various more choice 
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varieties of bananas Lave, however, been introduced in modern 
times, so that the original large and coarse plantains are now little 
cultivated. Governor Lefroy enumerated four principal varieties of 
true bananas as cultivated twenty-eight years ago, which appear to 
be the same that are still preferred. 

1. Dwarf Banana (var. Carendishii). This is by far the most 
common variety. It is very productive and produces fruit at nearly 
all seasons of the year. When well cultivated in good soil, the 
bunches sometimes weigh over 70 pounds. The summer fruit ripens 
in 90 to 100 days ; but the winter crop requires 140 to 160 days. 

2. Thumb Banana. A small but very delicately flavored variety, 
considered to be the most choice of all, but not very productive and 
therefore less cultivated. Its flavor is subacid. 

3. Red Banana (var. rosacea). Not much cultivated at present. 
Its fruit requires nearly twice as long to mature as that of the dwarf 
variety, and its broader foliage requires more shelter from the winds. 

4. Old Bermuda Banana. A tall variety that has been cultivated 
for a long period, but iB now rare; perhaps it was one of those 
introduced in 1616. The fruit is of good quality, but requires 
longer to mature than the dwarf varieties. 

Pine Apple. (Ananassa saliva Moll.) 

Pine Apples were introduced into the islands from the West 
Indies, in 1010, when the “ Edwin ” returned from her voyage there 
to obtain plants of various kinds. They evidently flourished well at 
that time, and for long after. 

Governor Butler enumerated them among the common produc¬ 
tions, in 1619. Capt. John Smith spoke of them as abundant, in 
1624. They are also mentioned, as if common, in various laws and 
proclamations, in 1623 and later dates. 

Governor Roger Wood, in 16U3, wrote as follows : “ I wish I could 
send 1000 in their season to the Qoeene, and 600 more to such as 
desire them, for I can well spare them and eat enough myselfe. I 
sent four boats lading this year into the mayne, to give them to 
those good dames that love to eat them better than to plant them, 
and I assure you I love to plant and preserve them, and behold them 
in their beauty, more than to munch them alone witbont the com- 
panic of my friends.” 4 

John Hardy mentions the Pine Apple as the most choice fruit, in 
1,070. It is not now cultivated for the fruit, unless experimentally. 
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Pomegranate. {Punica granatum L.) 

The Pomegranate was enumerated among the plants brought 
from the Bahamas, in 1610, by the “Edwin." It increased very 
rapidly and was commonly used, with the Fig-trees, for making 
hedges a few years later.* The variety first introduced was valued 
for its fruit, hut in later times other varieties with beautiful double 
flowers have been cultivated for ornament. Both are now very com¬ 
mon and frequently used for ornamental hedges. 

The following law was enacted by the Assembly, August, 1020:— 

“And further it is enacted and concluded by the power and 
authorise aforesaid that in regard divers and many negligencies have 
of late been committed and suffered both in the over felling of 
fences in generall and the ill keepinge and lookinge unto them, that 
every man be enioyned to leave and mayntayue a verye sufficient 
fence both upon his owno ground and aginst other mens that he is to 
fence upon and where the natural Palmotoe fence is failed and is 
found to be wantinge, that instead thereof there be planted a 
sufficiencye of Pomgranate and figg trees for a supplie thereof, and 
this to be done upon the penaltye of the losse ol tonne pounds of 
tobacco for every such breach contempt** or negligence.” 

The Assembly in March, 1627, parsed an act ordering every tenant 
and owner of land to plant >() Pomegranates and r>0 Mulberries on 
every share of land for three years, next ensuing. 

In modern times, although common enough, it seldom produces 
much fruit. 

Pawpaw. (Carica papaya L.) 

Plate LXXIV Figure 2 . 

This singular fruit tree, which belongs to the passion-flower family 
(Passifloro), was brought from the Bahamas by the “Edwin,” in 
1016. It increased rapidly and soon became common, bearing fruit 
freely. It is now generally diffused, but there are seldom more 
than two or three trees together; more often they stand singly. 
There are two varieties cultivated in Bermuda. This tree was 
originally from South America, but has long been cultivated in the 
West Indies. 

It is easily rooogniaed by its naked, columnar trunk, occasionally 
forked, with a relatively small tuft of large palmate leaves at the 
summit. The fruit, which is about the si*e of an orange, forms large 

* There is no evidence that it was native, in 1612, as Lefroy supposed it might 
have been, for none of the earlier writers mentioned it among the native fruits. 
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clusters around the trunk just below the leaves ; it is not very highly 
prized, but is sometimes cooked as a vegetable. 

The sap of this tree contains a vegetable ferment, called papain^ 
which has the power of digesting meat.* This has recently become 
an article of commerce. It has long been known to the natives of 
the West Indies that mdat wrapped up in its leaves, or treated with 
the juice of the fruit, would soon become tender. The leaves are 
also popularly considered an excellent remedy for the rheumatism, 
applied externally. 

The Pig Tree. (Ficus carica L.) 

The earliest accounts (1612) do not mention the fig as growing 
wild on the islands, though wild figs are recorded a little later. The 
fig tree grew so rapidly there that the wild figs referred to by 
Governor Butler may well have been ^derived from seeds planted 
there in 1009 or 1610, by Somers* men, or even from those planted 
in 1016, by Governor Tucker. It was stated that the fig trees would 
bear fruit the second year from planting. But it is not improbable 
that the wild figs first noticed may have been introduced, like the 
olive, previous to 1609, by the Spanish shipwrecks or by the pirate 
crews. (Seep. 633.) 

The fig is not native of the West Indies, but probably was intro¬ 
duced there very soon after their discovery. If not already there, 
fig trees were introduced by the Edwin, very soon after the settle¬ 
ment of Bermuda. Governor Butler states that Governor Tucker* 
in 1616, was engaged in setting out fences of figs and pomegranates. 
They seem to have increased very rapidly, and the fruit was men¬ 
tioned as abundant in 1620. The drying of figs for food is recorded 
in 1023. 

In 1618 a public order was passed, requiring Capt. Thos. Stokes, 
commander of King’s Castle, to lay out a highway, twelve feet wide, 
from Tucker’s Town to the landing at the eastern end of the Island, 
at Castle Point, for military purposes, in reaching the fort.f He 

* See Trans. Conn. Acad., vol. xi, pp. 1-14. Observations on the Digestion of 
Protetds with Papain, by G. B. Mendel and P. P. Underhill. 

t Governor Lefroy thought that this order indicated that there woe then land 
connection from the point to the island, which has been since worn away by the 
sea. But this was not the case, for Captain Stokes was alto paid for the use of 
his boat In crossing from the point to the Castle Island, which Is only a short 
distance. Moreover, Norwood's map of 1626 shows the channel as it still 
exists. 


A. & VerriU — The Bermuda Islands . 


631 


was required to plant it on each side with figs and pomegranates. 
The path seems to have been made in some sort of a way, but he 
obtained other grants for clearing it out in 1625 and 1626, but was 
accused of not having done his work as agreed. 

Whether he planted the figs and pomegranates is not stated,* but 
no trace of them can now be found there. That whole narrow strip 
of land is now barren and too much exposed to the salt winds on both 
sides, for the growth of such plantR. But the order indicates that 
the practice had then become common. 

A law was enacted by the Assembly, in 1620, requiring figs and 
pomegranates to be planted in the hedges or fences wherever the 
native palmettoes, formerly used for that purpose, had died out. 
(See p. 620.) 

In a proclamation by Governor Bell, in 1627, he complained that 
persons unlawfully robbed his “vineyard’ 1 of “figgs,” “pown* 
granates” (pomegranates), lemons, and oranges, though he intimated 
that he had but few lemons and oranges. 

A law was passed in (1630) forbidding all persons from picking 
figs from the land of another, or from the public lands in c< baskets 
and tubs,” though they might pick them for their own eating. 
Oapt. John Smith (1629) stated that figs were then very abundant. 

An intoxicating fermented liquor was soon made from the figs 
and called “ Figg-drink.” The hhIc of it to apprentices was pro¬ 
hibited in 1627. Prosecutions for the unlawful use of it are recorded 
in 1630. 

lu March, 1631, John Bunnion was indicted for stealing “a caske 
of figge drink,” and there are several indictments for drunkenness 
and riotous conduct (stabbing in one case), as a result of using this 
drink. 

An order was also promulgated by Governor Heydon, in 1669, 
requiring figs and cedars to be planted along all the highways, which 
were to be 12 feet wide. This indicates that horses and carts were 
not then in use. 

Figs had become so abundant on the common lauds of St. George’s, 
in 1642, that a special code of rules or laws was enacted to regulate 
the number of hogs or M shoates” those persons having a share in 

* It is doubtful if this wad ever done as ordered, for Captain Stokes was sub¬ 
sequently charged with fraud and neglect of duty in connection with this path, 
etc. He was tried and convicted of evil practices in 1627, and dismissed from 
the service. He was then an old man, addicted to drinking and riotous living, 
and was thought guilty of soiling the public store of powder to obtain liquors. 
He had been for many years in command of the “ King’s Castle.” 
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the lands might allow to run loose and feed on the fallen figs, but 
beating off the figs with sticks, and cutting and pruning the trees, 
were forbidden. This indicates that tigs were one of the principal 
sources of food to fatten the hogs at that time. 

At present figs are by no means abundant, though wild trees are 
often seen in waste places and in the woods*, where they look as if 
they had grown spontaneously. 

These figs must have belonged to a variety that is capable of self* 
fertilization, like those now grown in the West Indies, and not to 
the choice Smyrna variety, which requires oapritieation. There is 
no evidence that the practice of caprifioation has ever been tried in 
the Bermudas. But there seems to be no reason why Smyrna figs 
should not be introduced, and also the caprifying insects, for they 
have succeeded in doing so in California. 

Olive Tree. (Olea JEuropcea Linne.) 

Plate LX1X 

Wild Olives were not mentioned by members of Sir George 
Somers’ party, in 1010, as growing on the islands. 

But in Governor Moore’s report or letter of 1012, he says : “ Alsoe 
we have olives grow with us, but no great store.” 

Governor Butler, in the early part of his “Historye” (1610), dis¬ 
tinctly stated that there were wild olive trees when the islands were 
first inhabited He had with him there, when be wrote his work, 
some of Somers’ shipwrecked party, including Christopher Carter, 
who had remained on the islands for the three years subsequent to 
the wreck (1609-1612), and before the settlement, so that he had 
opportunities to know the original productions of the islands better 
than any one else, except his two companions. But it has been 
doubted whether these accounts refer to the true Old World olive, 
for there is a native shrub of the same family (Forestiera porufow) 
which slightly resembles the real olive, but produces a very inferior 
fruit. (See p. 620.) 

It seems to me probable that men as well informed as Governor 
Butler and his companions, and as well acquainted with olives as they 
must have been, would not have made such a mistake. It is more 
likely that the olive trees, like the wild bogs, had been introduced 
there in small numbers, some years previously, by the Spanish pirates 
or buccaneers, either accidentally or intentionally, by planting seeds. 
It k even possible that the Spanish crew wreoked there with Henry 
May, in 1593, may have saved olives from the wreck with their other 
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provisions, and if so, they may have planted the seeds. As it took 
about 20 years for the olives planted later to eomuienoe bearing, 
these wild olives, if real ones, must have been introduced as early as 
about 1593, so that they might have been planted by May’s com¬ 
rades. 

Probably the Bermudas, like nianyothor uninhabited islands, were 
often visited by the Spanish buccaneers and pirates of the 16th 
century, for wood and water and for repairs. It is well known that 
they were in the habit of leaving hogs and goats on uninhabited 
islands, in order to be able to secure fresh provisions, in such remote 
and secret jdaces, when needed, or when they visited such islands to 
careen and repair their vessels. 

The Bermudas, dreaded as they were at that time, both by the 
commercial and naval vessels of all nations, would have afforded 
pirates an admirable chance to land and repair their vessels, while 
they could have obtained an abundance of fresh provisions from the 
birds and their eggs, the sea-turtles, tislics, etc. It is not unlikely 
that at such times they may have introduced both olives and figs. 

It is not unlikely that they may also have introduced many other 
fruits and edible vegetables, as they often did on other islands. But 
if ho the great increase of the wild hogs would probably have soon 
led to the extinction of all those plants that they could eat.* (See 
ch. 26.) 

The Bermuda Company made very early efforts to have olive 
trees planted. They sent over seeds, with directions for planting 
them, at several periods, and the trees began to bear fruit about 
1640, but no great use seems to have been made of them. Perhaps 
pickled green olives were not then in ut?e there. 

Mr. Richard Norwood, the engineer, having made some olive oil 
in 1660, the Councell ordered that ten olive trees should be planted 
on every share of laud in the islands. But there is no evidence that 
this attempt ever became of commercial importance. 

♦ Hogs and goats, which were placed on 8t. Helena in 1518, increased to such 
an extent, especially the, goats, that m the coarse of about three centuries they 
utterly destroyed the thick forests of native ebony and other trees, as well as 
nearly all other vegetation, converting the previously well wooded high plains 
into a barren waste of volcanic rooks. Even in 1588, Capt. Cavendish, who 
visited the island at that time, said that the goats bad so increased that they 
existed In Hooks over a mile long, conta ining thousands. 

By 1810 the forests had been entirely destroyed, except ou the high, central 
volcanic peaks, and many of the remarkable endemic species, including the once 
abundant ebony, had become nearly or quite extinct. M present the vegetation 
of the plains has been only partially replaced by plants of foreign origin. 
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Governor Lefroy (1877) stated that there was a venerable olive 
tree still standing on Norwood’s ancient property, close to the house 
where he resided, but that the olive trees were then rather scarce, 
and no use was made of the scanty fruit. 

Governor Sayle, in his proclamation of May, 1663, says in regard 
to the planting of olive trees :—“ wee haveing had experience 
thereof these 40 yeares, twenty yeares whereof they have boome 
olives, but have not produced any profitt. Wee together with the 
Assembly have returned our answer to the Honorable Company 
accordingly.” 

But yet, in accordance with the orders of the Company, he required 
that two olive trees should be planted at once on each share 

Some fine old trees, that may have been planted at that time, still 
exist. Young ones are common, growing wild. The largest one 
that we saw was near the southeast shore of Somerset Island. Of 
this a photograph was made in 1901. (Plate lxix.) Its trunk is 
entirely concealed by an immense number of tall sprouts. This tree, 
which has evidently had no care for very many years, and does not 
look as if it had ever been pruned, iB perhaps two and a half feet 
in diameter at base. It must be very ancient, for olive-trees grow 
slowly. Possibly it was planted in 1662. 

On the Walsingham place there are also many olive trees, some of 
them of good sixe. 

Sweet Orange, ( Citrus aurantium L.). Mandarin Orange, ( C. 
nobilis L.). Lemon, ( C. medico, var. limonum Risso.). 

A brief history of the cultivation and decline of the orange and 
lemon trees has been given in a previous chapter (p* 626). It is not 
probable that Bermuda can again successfully compete with Florida, 
California, etc., in supplying the American market with these fruits, 
but a sufficient quantity of choice fruit might be grown to supply 
the local demand, at the hotels, etc. 

But in order to do this improved and vigorous varieties should be 
introduced and kept up by grafting, and the improved modem 
methods for destroying the scale-insects and other injurious species 
must be adopted. A great quantity of literature relating to this 
subject, published by the U. S. Department of Agriculture, is now 
easily available.* 

♦ The must effectual and cheapest remedy for destroying thT^^e-insects is 
the fumigation by means of hydrocyanic add gas (prussic add gas) generated 
under doth tents placed over the trees. But as this gas is very poisonous to 
man, It should be used only by careful persons, trained for this work. 
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A11 imported nursery stock should be at once carefully inspected, 
to prevent the introduction of other and perhaps still more destruc¬ 
tive scale-insects. Any infected stock should be burned or else 
fumigated at once, with hydrocyanic acid gas.* 

I could find no evidence in Bermuda of the presence of many of 
the most pernicious scale-insects that infest the Florida and California 
citrus trees. Therefore, there are good reasons for special laws to 
keep out these dangerous species, some of which attack various 
other fruit trees as well. 

So little careful attention has been paid to the* study of these 
small but pernicious insects in Bermuda, that little can now he learned 
of the species that caused the former destruction of the trees. It is 
natural to infer that those still found on the surviving trees are the 
same, but this is not certain. 

It is recorded that Governor Reid, about 1M4-48, introduced new 
and choice varieties of orauges, which flourished for a time. Possibly 
he introduced the destructive scale-insects on those plantR, for.they 
became abundant and destructive soon after that date. Had effective 
measures been promptly taken, the pest might have been easily 
stayed at first. But the modem methods of destroying scale-insects 
by kerosene emulsions ; or better, by fumigating the trees with 
hydrocyanic acid gas under tent cloths, were of course then 
unknown.f 

However, it is certain that oranges had become scarce before 
Governor Reid’s time. Bishop Berkeley, in 1837, spoke of their 
decline and scarcity at that time, and attributed it to the cutting of 
the cedars, which exposed the orange trees to the blighting winds. 
But perhaps he and others overlooked the scale-insects that may 
have been at work even then. Mr. Williams, writing in 1847-48, 
also speaks of the oranges being then scarce. 

* gome American dealers in nursery stock now fumigate their plants before 
•ending them out. It would be well if all were required by law to do this. 
Sooner or later those dealers who can furnish disinfected and guaranteed stock 
will gain most of the trade. Buyers should demand such stock, 

f It Is doubtful if sufficient energy or interest in the matter could then have 
been aroused in the Bermudian planters, generally, to have induced them to 
apply such remedies extensively, even if they had been known, for most of the 
smeller cultivators are inclined to “ take things easy ” and trust to “ Providence ” 
in such esses. Trusting to prayers and Providence against infectious diseases 
and insect pests is, at the present day, only an excuse for lasiness or ignorance, 
or both. 
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The Citron, ( Citrus medica L.). The Shaddock, (C. decumana L.). 
The Forbidden Fruit, (C. dec., var. huxi folia Poin.). The 
Grape Fruit, ( C • dec., var. rrtcemosa R. & P.), The Lime, 
(C. aurantium , var. spinosieeima Mey ). 

These are all cultivated, more or less, but are not abundant. They 
suffered from the same scale-insects that destroyed the orange trees. 

Bitter Orange. {Citrus aurantium , var. bigaradia Duh.) 

This is a very ^handsome tree when full of its large and handsome, 
but inedible, fruit or decked with its large and fragrant flowers. Its 
leaves are large, glossy, dark green. 

Grape Vines ( Vitis vinifera L,), and other species. 

Numerous efforts were made to cultivate the vine on a commercial 
scale in the e^rly years of the colony, but never with success, though 
more or less grapes have always been raised for domestic use. 

The cuttings sent out from London by the Company in early 
times were varieties of the true wine grape of Europe. Among the 
plants mentioned as sent out with Governor Tucker, in May, 1016, 
were “ vynes and vyne cuttinges.” Cuttings of “ white vines ” are 
mentioned in a letter from the Company to Governor Tucker without 
date, but apparently late in 1010. They grew well but did not pro¬ 
duce much fruit. 

In a letter to Governor Butler, in 1620, the Company required 
that be should see that every owner or sharer of land should plant 
at least one acre of each share to vines and one acre to sugar canes, 
“ of such ground as is fittinge.” But the Governor, in reply to this 
part of the letter, said that he could “ find not the grounds therof 
answerable to your hopes,” and added the following remarks, accord¬ 
ing to bis “ History© 

“ Conoerneinge vines here, I confess© they -canseraed me much 
this Springe, for so admirably wer they taken and sett at the first, 
that I verily thought to have presented you with a vessell of 
Sommers-Ilands wine, and to that end had them diligently tended 
and fenced, but when I expected their matureing, not one cluster 
of five hundred came to perfection, but groweinge into a kind Of 
hardness© and shyneinge like a home, they still proved rotten 
instead of being ripe. Whence this cause of miscarriage and sick¬ 
ness© proceed©* some vigneron must tell you.” 

This description indicates that they were affected with some fun¬ 
gous disease. Probably the climate is too moist for this variety of 



A. M Verrill — 7’he Bermuda Island*. 


637 


grape. Some more resistant varieties or species might be more 
successful. 

Grapes were mentioned in a law of 1627, against stealing fruit, and 
at other dates, showing that they produced some fruit, as they do 
now. Large and ancient white-grape vines, like thoso of Spain, still 
exist, and are doubtless the direct descendants of those planted in 
1616. 

The vine here loses its leaves in November and begins to put 
ouf new ones in February, the bare period being about 120 days. 
Governor Lefroy imported and distributed many of the best English 
green-house varieties, some of which, in wet soil, bore large and fine 
fruit, within three years, lie also mentions that white Lisbon 
grapes, washed ashore from a wreck, in January, 1873, germinated 
on the beach ; some were successfully transplanted and bore fruit 
in 1876. 

Probably it may be found that certain American hybrid grapes of 
the south would be more suitable for the moist climate than the 
white grapes of Southern Europe, but I do not know to what extent 
they have been tried. (For the amount of grapes now raised, see 
p. 532.) 

The grape vines, like the orange trees and figs, have probably 
suffered much from the unrecorded attacks of various insects and 
parasitic fungi. 

Avocada Pear ; Alligator Pear. (Persea gratissima Gcert.) 

This fine fruit tree appears to have been introduced about seventy 
years ago. It is now common in the larger grounds and gardens. 

Governor Lefroy stated that the finest tree on the islands (in 1876) 
was one in the grounds at Mt. Langton, planted about 1835. 

It flowers in March and the fruit is in season from August to 
October, or sometimes to November. Large fruits sometimes weigh 
nearly two pounds. According to Governor Lefroy, it is more 
highly prized in Bermuda than any other fruit. He also stated that 
the trees are badly infested by a white coccus. 

This tree is native of tropical America. 

Akee. (Blighia saplda Keen.) 

This sapindaoeous tree is native of West Africa, but is cultivated 
in the West Indies, whence it was brought to the Bermudas, but is 
still rare. It flowers iu July and ripens its fruits in November. The 
fruit is red, three-sided, and about four inches long; the black seeds 
have a large, white, fleshy arillus, which is edible. 
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Lee-chee or Litohi. (Nephelium litohi Lour.) 

A tree at Mt. Langton bore abundantly iu 1871, according to 
Governor Lefroy. It flowers about Fcbiuary and the nut-like 
fruit, with aromatic pulp, is ripe in August. It was introduced 
about 1853, by Governor Elliott (Lefroy) 

The Mango. (Mangifera Indica L.) 

This is not very common. It flowers m February, March, and 
April; the fruit ripens in August and September. A tree at Mt. 
Langton bears abundantly (Lefroy). It was introduced by Gover¬ 
nor Elliott, about 1853 It might well be more commonly culti¬ 
vated. There are many choice varieties in the West Indies, that 
might be introduced without much trouble. 

Spanish Pepper. (Echinus molle L ) 

Common. Native of Peru. 

Sour Sop. (Anona muricata L ) 

Early introduced from the West Indies. Common. 

Sweet Sap ; Sugar Apple. (Anona squamosa L.) 

* 

Not common. Introduced from South America. 

Custard Apple ; Sugar Apple. (Anona reticulata L.) 

Not very rare in old gardeus. Easily cultivated. Introduced 
from South America. 

Matnmee. (Matnmea Americana L.) 

Found rather rarely in old gardens. The large, pulpy fruit ripens 
in September. Native of the West Indies, and brought to Bermuda 
many years ago. 

Peach. (Amygdala Pereica L.) 

Formerly the peach was extensively cultivated and produced an 
abundance of excellent fruit. About 1838 to 1850, it was the most 
important fruit grown here. 

But diseases aud inseots were introduced and neglected till the 
trees nearly died or became useless. Some writers state that the 
cause was the w American peach fly,” but I have not been able to 
learn the specifio insect to which this name may have been applied. 
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According to Lefroy, this infection and destruction of the trees 
took place about 1804. At the time that he wrote (1884) he stated 
that scarcely a healthy tree was to be found.* Perhaps the insect 
was thq peach-tree borer ( ^fjyeria , or Swwina, exitiosa). The Ber¬ 
muda peach is said to have been first raised from Madeira seed, at 
St. David’s Island, by Lieut. Lang. 

There is no reason why the peach should not again be cultivated 
w T ith success, by using modern methods of combating insects and 
fungous diseases. Some American varieties tried by Lefroy did not 
bear fruit. Probably those varieties from the southern United 
States or Madeira would be most likely to succeed. 

The Apricot, "Nectarine, Sweet Almond, and the Plum have been 
planted by Lefroy and others, but generally without much success. 
Usually they do not produce fruit, though in some cases they have 
done so. Probably those varieties best suited to the climate were 
not obtained, in many cases. Further trials, with southern varieties, 
might succeed. The Apple and Pear do not succeed well, though a 
few of each have been raised, mostly as curiosities. They usually 
blossom, but seldom mature much fruit. The Apple blossoms in 
February and March. Those that I saw were generally planted in 
soil that was too shallow and sandy for such trees, but probably 
they require a longer winter rest than the climate permits. 

Quince. (Cy donut eulyaris Pers.) 

Flow'ers in April and May. Not uncommon and produces con¬ 
siderable fruit in moist soil, but the trees remain small and scrubby. 

Loquat; Japan Medlar. ( Photinia , or Eriobotrya , Japonica Lind.) 

Introduced about 1830, from Malta, by Governor Reid. It is now 
common and bears abundant fruit of good quality. Flowers about 
September, and the fruit is ripe from January to March. 

Strawberry, (Frayaria Virymiand Duch.) 

Cultivated to some extent and often produces excellent fruit. The 
plants require to be renewed every two years. The fruit ripens 
about the first of January, sometimes earlier. With proper care and 
by using the most suitable varieties, large crops could undoubtedly 
be obtained. At present those used at tbe hotels are mostly 
imported. 

' The Raspberry has been repeatedly tried, but does not flourish. 

# The ml Peach-fly ( Ceratitii capita to) is a small dipterous fly that infests 
the fruit only. ' 
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Surinam Cherry. (Eugenia uniflora L.) 

Common in gardens and also naturalized. Flowers mostly from 
February to May ; fruit is ripe in most months, and varies much in 
size and flavor. It might be much improved by planting Selected 
seed or by grafting from choice varieties. Those that we tested 
were less palatable than ornamental 

Rose Apple. ( Eugenia jambos L., or Jambosa vulgaris DC.) 

Hot very common. The fruit, which is ripe in June, is about an 
inch and a half in diameter. The name alludes to the fragrance of 
the fruit, which is dry and not very palatable to most persons. 

Allspice ; Pimento. ( Pimenta vulgaris W. A., and P. acris W. A.) 
Both species are to be found in a few gardens. 

Guava. (Psidium pomiferum L.sz/*. guaiva Rad.) 

In gardens and also naturalized. Bears fruit irregularly, seldom 
abundantly, which is ripe in December or January. 

Guava Berry. {Psidium Cattleianum Sab.) 

Near Paget Church in a garden (Lefroy). 

Grenadilla; Water Lemon. (Passiflora quadrangular is L.) # 

# 

Cultivated to some extent, but not common. 

The fruits of other species, which are less common t are also called 
Water Lemons, as P. laurifolia, P. melifolia. The fruits of the 
native species (P. ciliata Ait.), which is found wild at Walsingham, 
are oalled “ Apricots ” by the natives; tbe same name is used in 
South Carolina, 

Water Melons and Musk Melons in many varieties are cultivated 
and produce abundantly, as well as the other cucurbitaoeous fruits, 
such as Squashes, Pumpkins, Cucumbers, Gourds, eto. Most of 
these were introduced as early as 1612-1016. 

Barbadoes Gooseberry. ( Peiretcia pereehia L .zzPeiretcia aeukata 
Mill.) 

Hot very common. A cactaceous shrub or small tree with distinct 
leaves; it bean an abundance of an agreeable acid fruit, in clusters. 
Native of the West Indies. 
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Coffee Tree. ( Voffea Arabira Li mi 6.) * 

Wild or half-wild Coffee Trees occur in many places. This tree 
was early introduced into the islands for cultivation, but I find no 
evidence that it was ever cultivated to any great extent, even for 
local use, though it bears fruit. 

It is common on the Walsingham tract and at Paynter’s Vale. 

Sapodilla ; Naseberry. (Aehras sapota L. or Sapota aehras Mill.) 

This evergreen West Indian fruit tree is not yet very common. 
The russet-brown fruit, which is ripe in July and August, is about 
the size of a quince ; its soft pulp is very sweet. 

Persimmon. (Diospyro# Virginiana L.) 

Cultivated in a few gardens, but not thought of much value. It 
might be used for windbreaks near the shore, for it resists salt spray 
and spreads rapidly by root suckers. 

Perhaps the Japanese Persimmon might be of much greater value 
for fruit, but I am not aware that it has been cultivated. Some of 
the varieties produce large and choice fruit in Florida. 

4 

Egg Plant. (Solatium melougena L . = & ovigerum Dun.) 

Cultivated for domestic use. 

The Tomato (Lyeopersicum eseulentnm Mill.) has been discussed 
in a previous chapter (p. 530). Lcfroy states tlmfc the amount of this 
fruit exported in 1871 was 672 tons. At present it is raised chiefly 
for local consumption. 

Cape Gooseberry. ( Phymlis Peruviana L.=edWt* Sims.) 

Introduced from South Africa in 1874. It bears fruit abundantly, 
ripe in most months, 

American Bed Mulberry. (Morus rubra L.) 

Cultivated frequently, but grows wild at Walsingham. Probably 
it is the native mulberry mentioned by the earliest settlers in 1612. 

The Bermuda Company sent out seeds of mulberry in 1616, to 
raise, the trees for feeding silk-worms. It is probable that they were 
of the White Mulberry ( M\ alba L.zzmulticauli$ Per.), which still 
grows in Bermuda. But it has also been imported at other later 
periods; even as late as 1841, by Mr. Daniel Vaughan, according to 
Governor Lefroy, for feeding silk-worms. 

Traws. Cohk. Acad., Vot. XI, 41 Juki, 1902. 
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The Bermuda Company also sent the seeds of the Blaok Mulberry 
in 1025. They spoke of them in a letter to Governor Woodhouse, 
as the seeds of “the greate black and best sort of mulberry©”; the 
fruit “very wholsome and goode.” 

There is no record of sending the American or Red Mulberry 

In March, 1627, an act was passed by the Assembly requiring 
every owner or sharer of land to plant 50 mulberry trees on every 
share of land for three successive years. No mention is made of 
any importation of seeds at that time, so that they probably were to 
have been cuttings from those planted in 1610 Although some silk¬ 
worms were raised in that period, they were not of commercial 
importance. 

Bread Fruit. (Artocarpus inctea L.) 

Introduced at Mt. Langton by Governor Lefroy, in 1874, and 
appeared “likely to thrive.” Native of the East Indies. 

Jack Fruit. (A. integrifolia L.) 

Cultivated at Par-la-Ville. A large East Indian tree, allied to the 
Bread-fruit, but with larger fruit and entire leaves. The seeds are 
edible when cooked. 

Tamarind Plum. (Chlorophora tinctoria Don. = Madura xanthoxy- 
Ion Nutt.) 

Cultivated in a few gardens in Paget Parish. Introduced, about 
1805, from the West Indies. Fruit ripens in September. 

The Osage Orange (AT. aurantiaca Nutt.) is also occasionally 
cultivated for its large ornamental, but inedible, fruit. It was intro¬ 
duced from the southern United States in 1851, by Capt. Hollo, and 
has become naturalised in some places. 

It would make excellent Windbreaks if planted and pruned so as 
to form high hedges. It can easily be trained into thick hedged, 20 
to 25 feet high, and would thus be very useful in exposed situations. 

Date Palm. (Phcenix dactylifera L) 

The Date can hardly be classed among the fruits of Bermuda, for 
the trees Seldom ripen their fruit, Some of those at St George’s 
haws, however, produced ripe fruit*. 

The Cocoa-nut Palm seldom matures fruit in Bermuda. (See 
under Shade and Ornamental Trees.) 
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28. —Principal Introduced Shade Trees and Ornamental Shrubs. 

a.—Shade Trees and Ornamental Trees. 

The following list is not intended to include every specie# now 
cultivated, but only those that are somewhat common, or else of 
some special interest.* Probably there are dozens of other species to 
be found in some of the larger private grounds which we had no 
opportunity to visit. 

Large-flowered Magnolia, (Magnolia grandiftora L.) 

A large and fine tree grows at the Penistons. Flowers in June. 
Introduced from the southern United States. 

Tulip Tree. (TAriodendron tulip\fera L.) 

Not common. One good tree at Par-la-ville. Introduced from 
the United States. 

Horse-radish Tree ; Ben-oil Tree. (Moringa pterygosperma Gaart.) 

Not common. A tree with very much divided leaves. It pro¬ 
duces the ben-oil of commerce, used by watch-makers. Native of 
the Old World. 

Laurel, (jyttosjwruni undulatum Vent.) 

Not uncommon. The white and fragrant flowers appear in March 
and April. Native of Australia. 

One tree of P. coriaceuni Dry. exists at Bishop’s Lodge (Lefroy), 

Sea-side Mahoe ; False Gamboge Tree. (Thespesia populnea Cor.) 

A malvaceous tree, known only at 8t. George’s. Locally called 
“ gamboge tree.” 

Silk Ootton-troe. (Eriodendron ractuosum DC.—Bombast ceiba 
in Lefroy.) 

Several trees at Mt. Langton were planted by Governor Reid, 
about 1845. Tounger trees are found in other places. Native of 
India ; naturalized in the West Indies and South America, where it 
grows to great size. 

Sterculia Carthaginensis Oav. 

A tree with very large palmate leaves. It occurs on the estate of 
Mr. Shaw Wood, at Spanish Point, in a very old garden. 

* In the nomenclature of this and the following lists I have followed the Kew 
Catalogue (Index Xewensis), adding the names used by Lefroy, when different. 
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Bastard Cedar. (Guazuma tomentosa H. B. & K.) 

St. George’s, in the officer’s garden (Lefroy) West Indian. 

Melochia odorata L. 

Occurs in Pembroke Marsh (HemHley) A sterculiaoeous tree from 
the Bast Indies. 

French Cherry. ( Malphigia eetosa Speng.) 

A large bushy tree standing by the officer’s library at Prospect, 
north of the hospital (Lefroy). Also in other places. 

Lignum-vitfe. ( Guaiacum officinale L.) 

Not common. Native of West Indies or Cape Good Hope. 

Quassia. ( Quassia amara L.) Mt. Langton. Planted in 1874. 

Ailanthus Tree. {Ailanthus glandulosa Pesf.) 

Hamilton, chiefly about the public buildings. Native of China. 
First introduced by Governor Elliot (Lefroy). 

Pride of India ; Pride of China. (Melia azedarach L.) 

Very common as a shade tree and by the road sides. The leaves 
are deciduous in raid-winter. The flowers appear before the leaves, 
February to April. Native of Central Asia ; but introduced here 
from Charleston, S. C., about 17H2, it is said. It is propagated very 
easily, but its timber is of little value. 

Mahogany Tree. (tSwietenia mahagoni L.) 

The famous tree at the Flatts is the only one of large size. Intro¬ 
duced from the West Indies. 

The Satin Wood was also planted at Mt. Langton by Governor 
Lefroy. 

Loblolly Tree. (Cnpania paniculata Camb.= (7. fktlva Mart.) 

A single tree at Spanish Point, where it flowers freely in July 
(Lefroy). A aapindaceous tree, with pinnate leaves and arillate 
seeds ; introduced from the West Indies. 

Kcdreuteria paniculata Laxtn. 

Not common. Native of China. A small aapindaceous tree with 
pinnate leaves, yellow flowers, and inflated seed pods. 
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European Locust. (Ceratonia ailiqua L.) 

Not common; flowers in June. The trees are of different sexes 
and frequently only one sex is planted ; thus they are often barren. 

West Indian Locust. (Hymencea courbaril L.) 

A large, resinous timber-tree in the West Indies, with bilobed 
leaves ; flowers white; legumes woody, containing a mealy pulp. 
This tree has been recorded by several writers, but is not in Lefroy’s 
list. Whether it is now extinct here I do not know. 

The former large locust tree, in Devonshire Parish, long ago fallen, 
under which the celebrated evangelist, George Wkitefield, preached 
in 1748 , is said to have been of this species. Its site was marked by 
a stone previous to 1 850 , according to Hurdis, in the grounds of the 
Cavendish House, near Hamilton. 

Tamarind. ( Tamar Indus Indira L.) 

Many very large trees occur. Lcfroy mentions one at Point 
Shares ttj feet in circumference and another at Brightwood of 14 
feet. We saw one about 10 feet in circumference at Bailey Bay, in 
the grounds of Dr. T. A. Outerbndge. It must have been introduced 
very early, but I have found no record of the date. It produces 
fruit in abundance, but it is not utilized in Bermuda. 

Bauhinia Vahlii Wight and Am. 

A white-flowered, ornamental leguminous tree at Mt. Langton. 
Flowers in June. Introduced m 1874 , from Trinidad. 

B . racemoaa Lam .—parofflora Vahl. is also cultivated. 

Cassia fistula L. 

A leguminous tree, native of the East Indies and China, but nat¬ 
uralised in the West Indies. Flowers large, yellow, in drooping 
racemes; legumes long, cylindrical, containing a purgative pulp. 
Lcfroy mentions a fine tree near the naval wells. 

Cassia baeiUaria L. 

A tropical American tree, having pinnate leaves with only four 
leaflets; legumes often a foot long, warty. Mt. Langton (Lefroy). 

Locust; Common Acacia. (Mobinia psmdacaoia L.) 

Well grown trees occur at Hamilton, about the public buildings 
(Lefroy). Eastern United States ; a valuable timber tree, with 
durable wood. Flowers white. 
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Poinciana. (Poinciana regia Boj.) 

A very ornamental leguminous tree, native of Madagascar. Com¬ 
mon in gardens, especially in the vicinity of Hamilton. 

Locust; Bean Tree. (Erytkrina velutina Willd.) 

Probably introduced in the 17th century. Some very old and 
large trees are known ; some of the largest have died within thirty 
years. Lefroy mentions one in Smith’s Parish, on the land of 
Somers Tucker, which was twelve feet iu circumference, six feet 
from the ground, with very prominent basal buttresses below that. 
The flowers, which appear in April, are orange. 

‘Governor Lefroy thought that this was formerly called 44 yellow 
wood” or “yellow tree,” though not the true Yellow-wood of the 
earliest settlers. He refers to a map of Ireland Island, dated 1694, 
on which a large 44 Yellow Tree ” is located as a landmark near the 
site of the captain-superintendent’s house. But it is more probable 
that this large tree of 1694 was a true Yellow-wood, for according 
to the depositions of 1693, that tree formerly grew on Ireland Island 
to a large size (See pp. 610, 616.) 

Locust; Scarlet-bean Tree. {Erythrina, sp.) 

A large handsome tree at Mt. Langton, similar to the last, but with 
dark scarlet flowers and scarlet seeds. The leaflets are more acute 
and farther apart, and the petioles larger (Lefroy). Flowers from 
February to April, partly before the leaves appear. . 

Sword Plant; Bois immortelle; Coral-bean Tree. (JSrythrina corallo- 
dendron L. and t Erythrina speciosa Andr.) 

A very ornamental tree, commonly cultivated. It has clusters of 
bright scarlet flowers in spring, before the leaves appear. The seeds 
are scarlet with a black spot, and the wood is yellow. Introduced 
by R. R. Darrell, about 1825, from the West Indies 
Occurs from Mexico to Brazil and throughout the West Indies. 

Balsam of Peru Tree, (ftfyroxylon peruiferum L.) 

A large ornamental tree at Mt. Langton and ip other gardens. 
Introduced by Governor Reid, about 1845. 

* 

Gam Arabic Tree; Yellow Mimosa. (Acacia Arabica Willd.) 
Frequently cultivated in gardens* 
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Black Ebony. (Atbizzia lebbek Benth.=. Acacia lebbeck Willd.) 

Not uncommon. Lefroy mentioned one at the Penistons, 06 inches 
in circumference ; we saw the same tree in 1868, when it was still 
thrifty. Flowers in July. 

Denierartt Almond ; Almond Tree. (Terminalia catappa L.) 

An ornamental comhretaceous tree, native of Asia, but naturalized 
in the West Indies. The flowers are small, apetalous, in small 
axillary spikes, fruit compressed, winged on each side, 1.5 to 2 inches 
long; seeds edible, oily. 

Several fine trees at Mt. Langton flowered in June (Lefroy). 

Frangipani; Tree Jasmine. (Plumeria rubra L.) 

A highly ornamental, low, deciduous tree, belonging to the 
Apooynesp, and native of tropical America, from Mexico to Guiana; 
naturalized in the West Indies. It was introduced here a long time 
ago. Old trees exist in some of the earliest gardens. The abundant 
pink flowers appear in May, before the leaves. 

White Cedar. (Tabebnia pentaphy/la IIems.= Tecoma pentaphyUa 
Juss.) 

A highly ornamental tree of the Bignonia* family, commonly cul¬ 
tivated. Why it should have been called u White Cedar ” is not 
obvious, unless the name refers to the appearance of the wood, but the 
bark is whitish. 

The leaves are pinnate and covered with minute scales. The 
white or roso-colored flowers arc 2 to a inches long, in clusters. It , 
is a large timber tree in the West Indies ; native of Panama. 

Yellow Trumpet Flower; Tree Trurapetflower. ( Tecoma etaus Juss.) 

A very ornamental, small tree, 0-8 feet high. The trumpet-shaped 
yellow flowers are narrowly striped with purple; 1.5 to 2 inches 
long, in racemes. Native of the West Indies and Central America. 

Calabash Tree. (Crescentia ciyete L.) 

This curious tree, which belongs to the Bignonia-iwnWy, was 
introduced very early. It is native of tropical America, Mexico to 
Brazil, and the West Indies. 

From the hard, dry shell of the large fruit, useful vessels and 
utensils of various kinds are made here, as in other tropical coun¬ 
tries, but perhaps the most important use to which they are put is 
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for making bailing dishes for boats. For this purpose it is only 
neoessary to saw them into two equal parts. They are very durable 
for this use. 

The tree itself is not a handsome one, lor it usually grows in a 
rather straggling and irregular shape. The huge fruits, about the size 
and shape of a large football, distributed irregularly on the branches, 
give the tree a very curious appearance. The leaves are clustered. 

There are many very old trees of this kind on the islands, some 
of which have been repeatedly bent and broken, or parti}' uprooted 
by former tempests, but having again taken root, some of them have 
beoome very picturesque. It seems to be very tenacious of life. 
The old tree at Walsingham, known as “Toni Moore’s Calabash 
Tree,” has been mentioned abo\e (p. 440). It is not so large as 
many others and has lost some of its larger branches in severe 
tempests. 

Fiddlewood Tree. ( Citharescylvm quadrangulare Jaoq.) 

Plats LXX 

This tree, which belongs to the Verbena-i&mWy (Verbenaeeie), has 
become thoroughly naturalised and is now the most common decidu¬ 
ous tree on the islands. It often grows wild in the cedar thickets, 
where its light green foliage contrasts stiongly with the dark green 
of the cedar. It spreads both by means of its numerous seeds and 
by suckers from the spreading roots. 

The first tree planted is said to have been tbe large one, about five 
feet in diameter, that stands in the lawn in front of the old house at 
Paynter’s Vale; it was planted about 1860-32. (See plate lxx.) 
All others on the islands are believed to be descendants of this tree. 
It lost some of its larger branches in the great hurricane of Sept. 12, 
1899. This tree is native of the West Indies and Guiana. 

Sweet Bay Tree ; True Laurel ( Laurus nobilts L.) 

Not uncommon in old gardens. This is the classical laurel of the 
Old World. 

India-rubber Tree (Ficus elasiica Roxb) 

This tree is said to have been introduced from 4 South America in 
1826. It is easily propagated and grows rapidly. Several large 
trees are notable, especially one near Fiatts Village. The largest 
one in Hamilton, over 12 feet in circumferenoe, blew down in the 
1899 hurricane. Native of Asia. 
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Casuarina equisetifolia L. 

A peculiar amentaceous tree, with fine branehlets and looking like 
the tamarisk, for which it is easily mistaken. There arc no true 
leaves, but only leaf-sheaths on the slender branehlets. A few trees 
exist on Ireland Island, where it was once common (Lefroy). 

The flowers are small, apetalous, in aments ; the male aments are 
terminal. It is a native of the Old World, but naturalized in the 
West Indies. 

Weeping Willow. (8alia* Babylonica L.) 

Common in moist soil. Introduced about ln.'lO. Asiatic, but nat¬ 
uralized in most countries 

Caraccas Willow. ( Satijr Uumboldtiana Willd.) 

The leaves are smooth, linear, serrate ; catkins terminal, appearing 
with the leaves. Common in moist places. It grows rapidly. 
Native of the West Indies, and from Mexico to Brazil ; Chili. 

Otaheite Walnut. (Aleurites triloba Forst.) 

Native of the East Indies, but naturalized tn the West Indies. 
Common in gardens and also naturalized. The leaves are three- 
lobed, the middle lobe largest. The seeds are edible. 

It belongs to the Euphorbia family, like the next two. 

Otaheite Gooseberry. ( Phyllanthus distichus Mu ell. = Vicca dis- 
ticha L.) 

One large tree at Mt. Langtoti flowers in May and June (Lefroy). 
Not common. 

Perhaps not correctly identified by Lefroy, for this species, which 
is from the East Indies, but naturalized in the West Indies, is 
described as a shrub in the West Indies. The native West Indian 
species (P nobilis MuelL) grows larger, as a 4 Vshrub or tree,” and 
has a globose berry, and dioecious flow era, while P. distichus has 
monoecious flowers, and a depressed-globose, obtusely angled berry. 
Perhaps the large Mt. Langton tree belongs to some other of the 
numerous allied species. The sap of this plant is milky and poison¬ 
ous, but the fruit is edible. 

Sand-box Tree, (ffura crepitans L.) 

A single large tree is m the Public Garden at St. George’s (Lefroy). 
Elsewhere not common, though it grows readily. Its leaves are 
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deciduous, roundish, usually cordate, about 2 inches long; flowers 
appear ift August. Its large fruit is very remarkable for its explo¬ 
sive power, when long dried. The sap is milky and poisonous. 
Native of the West Indies, south to Brazil. 

Black Walnut. (Jugtans nigra L.) 

A few trees have been raised. Introduced from the United States. 

Cyoad ; Sago Palm. (Cyeas revoluta Thunb.) 

Very common in gardens and borders. The largest seen had a 
trunk about seven feet high and over a foot in diameter. The plants 
are of separate sexes, and frequently only one sex is planted, so that 
seeds are not produced. Mr. G. W. West, of Shelly Bay, had a small 



Figure 42 —Cycads, Royal Palm, Palmetto, etc. Two cyoads (C 
i evoluta) stand in front of the royal palm. 

plantation of them, with both sexes together, and here they pro¬ 
duced an abundance of fertile fruit, like a nut, about an inch in 
diameter and covered with a red rind. 

Mr, West at one time shipped largfe numbers of the leaves to New 
York for decorative purposes* 
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Mexican Bamboo. (Bambusa vulgaris Wendl.) See p. 427. 

Plat® LX VII, 

Large groups of bamboo are cultivated for ornament in many 
gardens and by roadsides, especially in the vicinity of Hamilton. 
The taller plants seen may be from 20 to 30 feet high. They are 
relatively slender and very graceful. 

The following are the more common species of foreign cultiyated 
palms:— 

Royal Palm; Mountain Palm; Barbadoes Cabbage Palm. ( Oreo- 
doxa oleracea Mart.) 

Fioubbs 5, 42 Plate LXVT, Figure 2 

This is the tallest and most beautiful of the palms that have been 
cultivated here. Solitary specimens of good size occur in many 
grounds. Five tall trees that stand by the roadside, a short distance 
west of Hamilton, and near Crow Lane, are the best known exam¬ 
ples. The trunk is remarkably smooth, hard, and symmetrical, look¬ 
ing almost as if turned in a lathe. The pinnate leaves are often 20 
feet or more long. 

This palm is native in the West Indies, where it sometimes grows 
to the height of 100 to 120 feet. 

The true “Royal Palm” of the West Indies (O. regia Kth.) is 
similar, but the trunk is largest or swollen about midheight, and it 
does not grow so tall, 

Uru-gru Palm; Grigri Palm. {Astrocaryum aureum Gr. & Wendl.) 

Cultivated in a few places. Two of the largest are at Mt. Lang- 
ton. The trunk, leaves, and spadix bear black prickles, those of the 
leaves about a quarter of an inch long. Native of the West Indies. 

The name Gru-gru Palm is also applied in the West Indies to 
Mattifiezia coraUina Mart., of Martinique, which bears bright red 
berries, about half an inch in diameter. 

It is said that the name is given to these trees because the pith is 
infested by the very large, fat larva (gru-gru) of a boring beetle 
(Calandrapalmarum), which is extracted and used as food by the 
natives, in the West Indies, who consider it a great delicacy. 

Cocoa-nut Palm* (Cocos nucifera L.) 

Figure 8. 

Cultivated in many places, but seldom of large sixe. The fruit does 
not fully mature. In nearly all specimens the trunk is strongly 
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curved near the base. Naturalised in most tropical countries, but 
said to have been native of Panama. 

Date Palm. (Phoenix dactylifera L.) 

Cultivated in many grounds, but mostly as single trees. The 
trees are of different sexes, and as the two kinds are not often 
planted together, the fruit is seldom developed. Probably, also, the 
temperature is not, ordinarily, high enough to ripen the fruit well, 
jfor the date matures best in the hottest and driest climates. 

There is a good specimen of this palm by the side of the old 
Walsingham house. A large one in the public garden at St. George’s 
sometimes matures its fruit. Native of oriental countries but nat¬ 
uralized in the West Indies. 

Catechu Palm. (Areca catechu L.) Not common. Mt. Langton. 

Japanese Palm. (Rhapis jlabelliformis L.) 

A small palm commonly cultivated in gardens. 

Several other palms are occasionally cultivated. 

Screw Pines. (Pandanus utilis Bory; P. Veitchi Hort.; P. ordora - 
tissimus L.) 

These and other species are found in a few gardens. 


6 .—Principal Introduced Ornamental Shrubs ; Hedge Plants . 

The ornamental shrubs are very numerous and many are cultivated 
only in a few grounds. The following are those of most importance, 
aside from those that bear fruit. 

Galba. (Calopyttum caiaba L., Jacq.) See p. 483. 

Not unoommon in hedges and borders. 

St John’s Wort; St Andrew** Cross. (Ascyrum hypsricoides L.s=s 
A . crwr*andrece L. in Lefroy.) 

A low, straggling, tropical American shrub, 1 to 2 feet high, with 
small, blunt, subsessile, stipulate, and punctate leaves. Flowers yel* 
low, pedioelled; sepals 0; petals 4* Probably native; perhaps intro¬ 
duced. Pembroke Marsh and moist places elsewhere. 
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Hibiscus. (Hibiscus Rosa*(Sinensis L.; II yrandiflorus Mich.; H. 
Bancroftianus Macf.; IT. mutabilis L.) 

Those and others are cultivated for ornament. The red flowers 
of the second arc often 6 inches or more in diameter. The Okra 
(Hibiscus esculentns L.) is sometimes raised as a vegetable. 

Martinique Laurel. (Murraya exotica L ) 

Cultivated frequently; a highly ornamental shrub of the Citrus - 
family. East Indian. 

Wampee. (Clausena eveamtg Burin. = (Jookia punctata Retz.) 

An ornamental East Indian shrub ; not common. 

Lime Myrtle ; Dwarf Orange. ( Triphasia aurimtiola Lour. = 1\ 
trifoliata DC.) 

A small East Indian shrub, sometimes used as a hedge-plant. 

American Holly ; South-sea Tea; Box. (Ilex ermine Walt.) 

Common in some parts of the islands, as near Flatts Village. 
Valued for Christmas decorations. The English Holly (I uqaifo - 
Hum) is sometimes cultivated. 

Euonymus Japonicies L. Common. 

Flower Pride ; Barbadoes Pride. (Cmalpiniu pulchtrrima Sw.) 

An East Indian leguminous shrub, early naturalized in the West 
Indies. The flowers, which are orange or orange-red, appear in 
August. 

Pigeon Pea ; No-eye Pea. (Cqjanus Indicus Spr.) 

An oriental shrub, 8 to JO feet high, early naturalized in the West 
Indies ; flowers yellow or orange. The seed is edible. 

Furze; Gorse; Whinn. ( (flex Europasus L.) 

This has been raised from seed in large quantities, but does not 
appear to become permanently naturalized. It was first intro¬ 
duced by Matthew Jones, about 1874 or 5, and flowered freely for a 
few years. 

West Indian Asb. (Cassia glauca Lara.) 

A shrub or small tree with large yellow flowers, cultivated in a 
fe# gardens. Native of East Indies. 
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Lead Bush. ( Leucatna glauca Benth.) 

A very common Acacia-like shrub with bipinnate leaves, native of 
tropical America, naturalized m Bermuda, or perhaps native. The 
flowers are white, in globose clusters. Seeds itself freely and is 
liable to become a troublesome weed. 

Acacia pamculaia W., recorded only by Jones, is a half-climbing 
shrub with yellow flowers. 

Napoleon’s Plume. ( Bauhinia porrecta 8w.) Not uncommon. 

A handsome shrub with bilobed leaves; flowers in terminal ra¬ 
cemes, variegated with rose and white. 

Spirma solid folia L.; 8, prunifolia Sieb. 

These and other species of Spiropa are often cultivated. 

Wild White Rose. (Ilosu laevigata ? Mich.) 

Naturalized or native. Walsingham and Pembroke Marsh. 
Numerous species and varieties of garden roses are common in 
cultivation. White roses are among the most abundant. 

Deutzia. (2>. scabra Th.) Not uncommon. 

Tamarix ; Spruce. (Tamarist Qallica L.) See p. 433. 

A tall shrub, native of southern Europe, extensively used for 

windbreaks and hedges, especially near the shores, 

* 

Crape Myrtle ; Queen of Shrubs. (Lageretrmrnki Indieu L.) 

A very beautiful shrub or small tree, native of China. Common 
in the larger gardens. 

Laurestinus. ( Viburnum tinue L.) 

Abundant at Mt. Langton, flowering in most months. 

Elder. (SambucuM nigra L.) 

Native ?. Not very common ; in waste places. 

Cape Jasmine. {Gardenia jatminoidea E1Hb= G, florida L.) 

This and other species of Gardenia are cultivated in some gardens. 

Scoiosanthus Sagrceanne Griseb. On Pagets Beach (Millspaugh). 
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Red Jasmine. ( Ixora coecinea L.) Often seen in gardens. Other 
species of Ixora are also cultivated. 

Privet. (JAgustrum vulgar* L.) Not common. 

Oleander. (Nerium oleander L.) See p. 426. 

Naturalized. Very abundant, and used extensively for ltedgeB 
and windbreaks by the roadsides and elsewhere ; sometimes found 
on the sand dunes, at a little distance from the sea. Stands salt 
winds fairly well, though the foliage is often damaged. Flowers 
from May to September. A white-flowered variety is also common. 
Said to have been introduced about ]7ftn. 

French Trumpet Flower. ( T/ievetia nereifolia Juss. or 7 Tievetia 
thcectia L.) 

A handsome shrub, with glossy, linear leaves, 4 to 5 inches long; 
flowers large, saffron-colored. Common ; partially naturalized. 

Snuff Plant. (Buddleja Americana L.) 

An American, introduced loganiaceous shrub, common in some 
places along the roadsides near Hamilton. It has terminal clus¬ 
ters of small yellow flowers. Hemsley also records B . Madagas - 
cariensis Lam. 

Spanish Pepper ; Red Pepper. (Capsicum frutescens L.) 

Common in gardens and borders.’ The berry is elongated-conical. 
Probably native, for the early writers refer to a plant that agrees 
well with this. Governor Moore, 1612, speaks of peppers growing 
wild. Governor Butler, 1621, sent “Red-peppers” to Virginia; and 
Oapt. Smith, 1624, speaks of a fruit like a barberry that “sets all 
the mouth on an extreme heat, very terrible for the time,” and hence 
called “red pepper.” 

Hurd is, p. 8*70, mentioned also the Bird Pepper (<?. baccatum) as 
cultivated, but we did not see it. It has a small globose or ovoid 
berry. 

The Guinea Pepper or Chillies (C. annuum L.) is also cultivated. 

Common Sage ; Sage Bush. (Lantana involucrata L.= &L. odorata 
L.) See p. 432. 

Thoroughly naturalized, forming the underbrush over extensive 
tract?* and growing in the most barren and rocky soils, or even in 
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crevices of ledges. In many places a troublesome weed. Said to 
have been introduced in the latter part of the 18th century by Col. 
Spofforth, to furnish fuel. It is very useful on the sand dunes in 
arresting the drifting sands. (See pp. 475-6.) The flowers, which 
are pale lilac, are abundant at most seasons. The stems are not 
prickly. 

Red Sage ; Red-flowered Sage Bush. (Lantuna camara L.) 

Naturalized and common in most places. Native of tropical 
America and West Indies, but said to have been brought here from 
Madeira, about 1810. The flowers are light orange-red. 

Prickly Sage Bush ; Yellow-flowered Sage. ( Lantana crocea Jacq.) 

i 

Naturalized and common, but lees abundant than the others. The 
flowers are light orange-yellow. 

Pigeon Berry. (Duranta Plumieri Jacq.) 

A common, naturalized, tropical American shrub, of the Verbena- 
family, with blue flowers in racemes. The plant is not prickly; leaves 
smooth, glossy ; berries yellow, wax-like, poisonous. 

It is allied to the native Turkey Berry ( Callicarpa ferruginea ), a 
shrub which has bluish white flowers and hears large clusters of 
round, red or magenta berries. 

Prickly Myrtle. (Clerodendron aculeatum Gr.) 

A tropical American shrub, allied to the last, naturalized on Ire¬ 
land Island and elsewhere. It has white flowers, about half an inch 
long, with exsert purple stamens. 

Another species ( C, capitatumf Whitfieldi Seem. ?) was found as 
a naturalized plant about the Pembroke Workhouse, by Lefroy. 

Cassava; Cassada; Tapioca-plant. (Manihot utilissima Pohl.=«/am- 
pha manihot Kth.) See p. 525. 

Introduced about 1610, and still cultivated. A tuberous rooted 
euphorbiaceous shrub, with a milky poisonous sap, but yielding a 
large amount of starchy food from the roots, by special preparation 
(tapioca, etc.)* Native of tropical South America, but early natural¬ 
ized in the West Indies. 
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Coral Plant. (Jatropha mnltijida L.) 

Commonly cultivated in flower gardens. Native of South America. 
Other species are cultivated less frequently, as J. podagrioa Hook. 
, and J. hastata Jacq. 

Slipper Plant; Arsenic Plant. (Pedilanthus tithymaloides Poit.) 

Leaves thick, fleshy, alternate, bright green ; involucre red. A 
poisonous West Indian shrub, often cultivated for its bright green 
foliage. 

JKuphorbia candelabrum Trera. 

The large and fine specimen grown at Bishop’s Lodge is the 
parent of most of those cultivated on the islands. 

Spanish Bayonet. ( Yucca uloifolia L.=s Y. serrufata Haw.) 

Common in hedges and by roadsides ; sends up tall stalks, 10 to 
12 feet high, with spikes of white flowers, in May and June. 

Other species, including Y. filamentom and Y\ Whippleyi , are 
cultivated occasionally. 

Bitter Aloe ; Barbadoes Aloe. (Aloe vera \*.^Aloe vulgaris Lam.) 

Formerly cultivated to a considerable extent for the commercial 
drug aloes. The collection of the drug is said to have proved 
unhealthful, and sometimes fatal, so that it was abandoned. 

Very common and quite naturalized. Flower-scapes 2 to 3 feet 
high ; flowers yellow, in racemes. 

Giant Aloe. (Furcrma gig ante a Vent.= Fonrcroya gigantea> in 
Lefroy.) 

A large’West Indian species, often cultivated. The flefthy leaves 
are entire, mucronate, arising from the top of a short, thick trunk ; 
flower-scapes 20 to 30 feet high, branchod; the flowers racemose, 
greenish white. 

Century Plant; Margay ; Golden Aloe. (Agave Americana L.) 

Numerous large plants were seen in old gardens and borders. The 
branched flower-scape is sometimes 20 to 30 feet high, and bears 
in early spring large numbers of yellow flowers, clustered at the 
ends of the branches. The stalks, when dry, are often locally called 
“bamboo.” 

Teas*. Conn. Acad., Ton. XI. 42 


June, 1902. 
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Several other species are cultivated, as the Blue Aloe ( A . Mexicana 
Lam.); A . var. varieyata Ilort.; A . striata Z.; A. xylonacantha Salm. 

These woody endogenous plants, though not real shrubs, are put 
here for convenience. 

o.— The more prominent Climbintj Plants or Vines. 

Several fruit-bearing vines have been included in a previous list 
(«) with the fruit trees. Among these are the Passion-flowers, the 
Grape, etc. Others are included in the list of seaside plants. 

The following list comprises the more important naturalized and 
cultivated species, and some natives, but many others are cultivated 
in the larger gardens. 

Sweet Clematis. ( Clematis flammufa L.) 

Grows luxuriantly in some places ; cultivated. European. 

Japan Clematis. ( C. Japonica Thutib.) 

Several varieties of this fine species arc cultivated m some gardens. 

Woodbine ; Virginia Creeper; False Sarsaparilla. ( Vitis hederacea 
Ehr.rx Ampelopsis quinqaefolia Mich ) 

This common North American vine, which is native about Wal- 
singham, is often cultivated. 

Japanese Ivy. ( Vitis inconstans Miq. = Ampelopsis tHcuspidata 
Siob.; tridentata Thun.; Veitchi Hort.) 

Cultivated in gardens, for covering walls. 

Poison Ivy ; Poison Vine. ( Rhus toxicodendron L.) 

Native and very common in thickets and swamps Described by 
the earliest writers with correct accounts of its poisonous qualities 
and its variable effects on different individuals. 41 Leaves trifoliate, 
flowers greenish, fruit green, in loose clusters ; the sap is not milky. 
Adheres to trees and walls, like the true ivy, by roofrlike tendrils. 
It is liable to be mistaken for the Japan Ivy, some varieties of the 
latter resembling it in foliage and habit, 

* A solution of sugar of lead (lead acetate) in weak alcohol is mis of the best 
remedies for tbs irritating poison of this plant; hut rino sulphate and copper 
sulphate «re> perhaps, equally useful, and safer to use. The poison is an oil, 
allied to croton oil. Dry heat is also useful, The powder of bismuth subnitrate 
is useful to allay the itching. 
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Passtffora suberosa L.(= P. minima L.) Pagets (Millspaugh). 

American Wistaria. ( Wistaria spedosa Nutt. = N. frulescens Poir.) 
Cultivated locally. The Japanese species is also cultivated. 

Blue Pea. (Clitoria tern a tea L.) 

This and other species of the genus are cultivated and partly 
naturalized. The flowers are very ornamental. 

Christmas Bush ; Styver Bush. ( Cassia bicajtmlaris L.) 

A naturalized vine, common in hedges. 

English Ivy. (Hedera helix L.) 

Frequently cultivated, but does not grow so freely as in Europe. 

European Honeysuckle. (Lonicera caprifolium L.) 

This and other allied species, as L . semper cirens and L. Japonica , 
are cultivated, but in most cases do not grow very freely. 

Wild White Jasmine (Jasminum simplicifolium Forst .—gracile 
Andr.) (See p. 441.) 

Naturalized at Walsingham, where it grows luxuriantly, forming 
a dense tangle, covering the rocks and large trees ; introduced here 
about 1840, by Archdeacon Spenser. Flowers May to June. 

Yellow Jasmine (J. /rut touts L.) ; White heart-leaved or Arabian 
Jasmine (J. samba** Ait.) ; pinnate-leaved, white European 
Jasmine (*/. officinale L.). 

These are all naturalized, but less abundantly than the first. 

Blue-flowered or Common Morning Glory. (Tpomcra hederacea Jaoq. 
sX nil Both.) 

Very common, often climbing to the tops of high trees in moist 
grounds; naturalized, or perhaps native. The most abundant species. 

Purple Morning Glory, (/. purpurea Roth ) 

Naturalized ; perhaps native at Walsingham ; abundant at “Con¬ 
volvulus Cave.” 

Ipomma sida/olia Chois. Naturalized. Flowers white, sweet scented; 
leaves entire, cordate. Mexican. 
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Noyau Vine. (I. disseeta Willd.) 

Partly naturalized; common. Leaves palmate ; flowers white, 

purplish at base, sweet scented. 

Yellow-flowered Morning Glory. (L tuberosa L.) 

St. George’s, in the Public Garden 

Arrow-leaved Morning Glory. (I. sagittaia Poir.) 

Naturalized in a swamp at Shelly Bay; a North American plant. 

Ipotrum villosa R. and P., with the preceding near the sea ; perhaps 
native. Flowers dark purple, variegated. Several other species 
occur, as L Zeari; I. acuminata R. and S.; I Jamaictnsis 
Don. 

Ipomcea triloba L., near Hamilton (Millspaugh). 

Cypress Vine. (Ipomcea or Quamoelit coceinea L., and I or Q. 
quamoclit L .zs vulgaris Chois.) 

Both are naturalized and common ; the former more abundant. 

Sweet Potato. (Ipomwa batatas Poir., or Batatas edulie Chois.) 
See pp. 525, 582. 

Extensively cultivated, since 1615 

Convolvulus Jamaicenm Jacq, Probably native; found near the 
sea. Flowers pale purple or white, one-half an inch long ; leaves 
entire, narrow lanceolate. 

Biehondra repens Forst. Pastures and marshes ; native. 

Matrimony Vine. ( Zyrium vulgare Dun.) 

Naturalized from Europe ; will grow close to the shores. 

Maurandia. (M. semperfhrens Jacq.) 

Naturalized and common. M. Barclay ana Bot. is also cultivated. 

MauxanMa (or Zophospermum) erubescent Don. Common in gardens. 

Red Trumpet Flower. (Tecoma radiectns Juss.) 

Common as a cultivated vine. The orange-flowered species (2! 

CapsmU i Lind.) is also cultivated. 
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Bougainvillaea spectabilis Willd. 

A very ornamental garden plant, in flower from November to 
May. Common in the larger gardens. Brazilian ; introduced from 
Gibraltar in 1874, by Governor Lefroy. 

AnotheV species (J9. glabra) has also been cultivated at Clarence 
House (Lefroy). 

Madeira Vine. ( Boussingaultia basedoides H. B. K.) 

Occasionally' cultivated ; South American. 

Dutchman’s Pipe; Juaco. (Aristolochia trilobata L.) Not common. 

Oriental Kmilax ; Sarsaparilla. (So filar aspera L,~S. sagittmfolia 
Lodi.) 

Naturalized in some places. Not common. 

2U.— The Extermination or partial Extermination of Native Birds . 

a .— Character of the Original Native Avifauna . 

Fortunately several of the early writers* give pretty full accounts 
of the birds that they found on the islands, and especially of those 
seabirds that existed in large numbers and were of great importance 
to them as food. 

These writers all agree in respect to the wonderful abundance of 
certain seabirds, whose eggs and flesh contributed very largely to 
their food supply during the early years. Indeed, it is probable that 
without this source of food those shipwrecked parties would have 
died of starvation. Even later, in 10U-1615, during the famine 
that occurred among the settlers (see p. 552), the birds furnished for 
a time a large part of their food. One of these abundant and use¬ 
ful birds they called the 4 Egg-bird,’ because its spotted eggs were 
laid in vast numbers in May, openly, on some of the smaller sandy 
islands ‘reserved for their use.’ These were undoubtedly terns. 
They were very soon all exterminated oi driven away. 

Among the formerly abundant birds there was one of very great 
interest; originally called the ‘Callow* or ‘Cohowe/ with various 

* Straohy and Silvanus Jourdau, of Somers’ shipwrecked party, published good 
accounts in 1010. Governor Moore’s letter was written in 1612, but it was not 
published at that time. The Rev. Lewis Hughes published his account in 1615, 
m d Oapt. John Smith, borrowing his facts mainly from. Governor Butler’s 
MSS. Historye, published his own History in 1624. 
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other spellings, from its singular note, This bird is unknown to 
science and is, so far as known, totally extinct, for it disappeared 
within the first twelve years of the settlement. 

Among the other seabirds of less impoitanee recorded as breeding 
were the Tropic Bird and the “ Pimlico ” (Shearwaters: Pttfflnne ), both 
of which probably continue to breed here, though the latter exists 
now only in small numbers, if at all. 

Of the wading birds, the White Heron attracted particular atten¬ 
tion and was the subject of an early protective law. It bred ho 
abundantly that a locality, “ Hearn Bay ” (originally White Hearn 
Bay) on Great Sound, took its name from this heronry. 

Of land birds a considerable number were mentioned, especially 
by Governor Butler, who distinguished part of them as merely 
migrants.* 

The “Crow,” referred to by Governor Butler aH flying out to sea 
about sunset, was doubtless the true American Crow, and if so it had 
been more numerous at first. It is still found in Bermuda, though 
bounties have been unwisely offered for its destruction. The bird 
compared to a crow by Governor Moore, 1012, which has been 
thought to be the Catbird, from hi« description of its manners, may 
have been the real crow. The following extracts give about all of 
value that is recorded by these early writers concerning the resident 
land birds, and some others that they noticed as migrants. 

William Strachy, in his narrative, 1010, has the following account: 
“Fowle there is in great store, small Birds, Sparfowes,t fat and 
plump like a Bunting, bigger than ours, Robins of divers colours, 
greene and yellow,J ordinary and familiar in our Cabbins, and other 
of lesse sort.8 White and gray Ilernshawes [herons], Bitters [bit- 

* The following 12 species of birds, generally considered native, apiiarently 
still breed on the islands, though some are in very small numbers: Catbird; 
Cardinal Bird; Blue Bird; White-eyed Vireo; American Crow; Kingfisher, 
Ground Dove ; Florida Gallinule; Bftw Heron (rarely); White Heron (rarely); 
Tropic Bird (abundantly); Audubon’s Shearwater or “pimlico” (perhaps rarely) 
£t is doubtful whether the Ground Bore was not introduced from the Bahamas. 
Besides these, at least seven species introduced by man are now resident, among 
them the American Quail; English Sparrow; European Goldfinch ; Wbeatear; 
Hooking Bird, etc. Over 175 species of migrants Visit the islands more or lees 
frequently. 

f This probably applies to the Cardinal Bird, whose female and young would, 
to a casual observer, resemble a large fat bunting. 

t This probably refers to the Bluebird, whose male and female differ in color. 
But the author, writing from memory, must have become htucy as to the colors. 

S? The common native White-eyed Vireo might hare been intended here. 
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terns], Tealc, Snites [snipes], Crowes, and Hawkes, of which in 
March wee found divers kinds Ayres, Goshawkes and Tassclls, Oxen 
birds, Cormorants, Bald-eootes, Moore Hen vies,* Owles, and Battes in 
great store. And upon New-yeeres day, in the morning, our Gov- 
ernour being walked forth with another Gentleman, Master James 
Swift, each of them with their Peccea killed a wild Swanne,f in a 
great Sea-water Bay or Pond [Mullet Bay ?| in our Hand.” 

The Rev. Lewis Hughes, 1015, gives the following item as to the 
song birds : 

u The birds make a noise almost all night, but not with such pleas¬ 
ant tunes as the l^arkes, and other birds doe in England, Heere is 
no bird that singeth in the daie but the sparrow,}; the Robin red- 
brest$ & the Robin-wiHiam«.”|| 

The following description of one of the birds by Governor Moore 
has been supposed by Lefrov and others, but without sufficient 
reason, to apply to the Catbird, which is still very common, and 
audacious, and as noisy as with us : 

“ Fowles there are of divers sorts, but amongst all there is a bird 
like unto yours, which you call in England a Crow, which though 
they talke in the Barmuda language, yet their tongues shall walke 
as faste as any Kuglish womans : wee cannot goe up into the woods, 
but that they will follow after us with such an outcry that it would 
fret a man to heare them. They are very good meate, fat, and as 
white flesh as a chicken. We many times make some of them leave 
their talkiug with stones or cudgels, for they will sit and face you 
hard at your hand.”^ 

Capt. John Smith, in describing the fatal disease or famine of 
1014-15 (see p. 552), mentioned the appearance of birds that he 

* Probably the Florida gallinule, which still breeds here in small numbers. 

f The American Swan (Olor Columbians) has been taken in modem timos. 

\ Probably the Cardinal Bird. 

g The Bluebird, without doubt. 

| There is no direct clue as to the species intended by this name, but if it be 
a native singing bird, still resident here, it is probably the White-eyed Vireo,— 
the only other common, resident, native singing bird, except the Catbird. 

If Governor Moore must have been familiar with the English crow. Therefore 
it is quite probable that these were real crows, for Governor Butler also speaks 
of the extreme tameness and audacity of the crows when the islands were first 
visited. I have peracmatly seen them, especially in the breeding season, very 
tame, noisy, and fearless on some of the small, distant and seldom visited islands 
oft the American coast, The fiesh of young crows is said to be palatable. 
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called “Ravens.” There can scarcely be a doubt but that they 
were Turkey Buzzards. These birds, like other vultures, have often 
been observed to appear during the time of fatal epidemics in other 
places. During the epidemic of yellow fever in Bermuda, in IH53, 
a specimen of the Turkey Buzzard was shot and examined by Mr. 
Ilurdis. Capt. Smith’s account is as follows : 

“ About this time or immediately before, came in a company of 
Ravens, which continue!! amongst them all the time of this mortality 
and then departed, which for any .thing kuowne, neither before nor 



Figure 48.—Turkey Buzzard (CalhnrUrt aura). 

since, were ever scene or heard of ; this with divers other reasons 
caused Master More to goe out to Sea, to we if he could disoover any 
other Islands, but be went not farre ore ill weather forced him 
backe; and it were a noble adventure of him would undertake to 
make more perfect all the dangers are about the Summer lies.” 

1 have seen no record of this bird appearing in Bermuda since 
1863, but probably it flies near the islands not infrequently, without 
attracting attention. 

None of the early writers mention any birds corresponding to 
the Ground Dove or the Quail, both of which are common and 
familiar. Therefore it is probable that they were introduced in later 
times. (See ch. 34.) 

Nor do those quoted above mention a parrot. But this would not 
be strange, in case a species of shy and retiring habits had existed. 

Governor Roger Wood, in a letter written about 1632, refers to 
four parrots that his wife was sending by the ship to a friend in 
England, as follows: 

“ My wiffe hath sent 4 Parrats in a cage unto my Lady, to bee 
cither kept for your Honor’s pleasure to looke upon, or to give unto 
who your Honor please who takes delight in keeping of them. The 
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parrat is a finne bird, and yellow upon the head and neeke*—she 
deayres ray Lady to accept it in as good part as she in all love and 
duty doth tender the same/’ 

Although it is not definitely stated that these were native Ber¬ 
muda birds, the manner in which they are described would rather 
imply that they were so regarded. It is, indeed, quite possible that 
some species of parroquet did breed there at that time. An aged 
citizen told me that he once saw a pair of green birds fly out from a 
hole in a South shore cliff, where they seemed to have a nest. 
According to his account they looked much like parrots. Of course, 
it is also possible that parrots escaped from cages or liberated from 
vessels may have bred here, without becoming permanent residents. 

Governor Butler, in his Historye of the Bermudaes (pp. 3, 4, 5), 
gives the following account of the native birds : “ Neither hath the 
ayre for her part bin wautinge with due supplies of many sortes of 
foules; as the graye and greene plover ; some ducks, and mallards, 
red-pshancks [red-shanksj, sea-wigeons, graye bitturnes, cormorants, 
the white and graye herne, great store of sparrowes and robins 
(which have lately bin destroyed by the cats), woodpeckers, very 
many crowcef (who for a while overboldly wonderinge at the newe 
sight of man) many of them findinge the cost of their cunositie, the 
rest are now flowne away and seldom scene, only some few are 
sometimes found in the most solitary partes from whence, notwith- 
standinge, they are generally observed to take their flight to se, 
about the sutines settinge, allwayes direotinge their course to the 
north-west; whence many (not improbably) conjecture that some 
nnknowen Hand liefch out that waye; nott farr of here are also, 
sometimes of the yeare, faulcons, and farfaulcons, osprayes, and a 
smale kind of hawke, in shape and plume like a sparrow-hawke, but 
larger winged, and hoofers for her praye, like a caystrell,J but thes 
being but seldome found, are (justly) thought to be only passengers. 
But above all thes, most deserviug observation and respect are thoes 
two sortes of birdes the one (from the tune of his voice), the other 
(from the effect) called the cahowe and egge-bird.” 

* This peculiarity of a yellow head and neck would indicate that these birds 
Were Carolina parroquet# (Cernwriw Camhnmsi*), or a closely related extinct 
species. This is the only existing American species having that character 
strongly marked. 

f This must have been the American Crow (Oorvus Americans), or the Pish 
Crow (C. ouifraga Wile.). Perhaps both were native here 

$ Probably the American Pigeon Hawk, a migrant still. 
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b. — 7'he Egg Birds ( Sterna , sev. sp.). 

Under the name of u Egg Birds,” the early writers included all 
the species of terns that were breeding, of which there may have 
been several. Hughes designated two kinds, viz: “ Sandie Birds and 
Noddies.’ 1 

The numbers of the Egg Birds originally breeding on some of 
the smaller islands must have been exceedingly great. But owing 
to the reckless and heartless manner in which they were destroyed, 
with their eggs and young, it took but a few years to exterminate 
them, or so nearly so that they ceased to breed in any noticeable 
numbers, and only on the most inaccessible rocks. 

They are now known only as migrants As breeding birds they 
have long been extinct at the Bermudas, the last records of their 
breeding, even in small numbers, being about fifty years ago. 

Capt. John Smith, in the 1820 edition of his History, says that 
both the egg birds and the cahows were even then u ail gone.” 

William Strachy, of Somers’ party, described them in 1610 : 

u There is fowle in great number upon the Hands, where they 
breed, that there bath beene taken in two or three houres, a thousand 
at the least: the bird being of the bignes of a good Pidgeon, and 
layeth egges as big as Hen egges upon the sand, where they come 
and lay them dayly, although men sit downe amongst them: that 
there bath beene taken up in one morning by Sir Thomas Gates’ 
men one thousand of Egges : and Sir George Sommers’ men, coming 
a little distance of time after them, have stayed there whilst they 
came and laved their eggs amongst them, that they brought away as 
many more with them ; with many young birds very fat and sweet.” 

The Rev. Lewis Hughes, who recognized two kinds of egg birds, 
noticed the regularity with which these and the Cahow returned each 
year. He says : 

“ When the Cahouze time is out, other birds called noddies and 
sandie birds come in, and continue till the latter end of August.” 

Governor Moore, in 1012, gives the following graphic account of 
the abundance of the Egg Birds at that date : 

* And for fowle wee went the third day of our arrival unto the 
Bird Hands* (as we call them) and using neither sticke nor stone, 
bowe nor gunno wee took© them up in ottr hands so many as we 

* One of these was undoubtedly Long Bird Island. They probably bred also 
on Cooper’s Island, Charles Island, Castle Island, and several other small islands 
where there was sandy soil. 



A. JS. Verritl — The Bermuda Island a, 0«7 

would, that every one of the company were to have, some three 
t»ome fouro a peese, three for a child# boy or girl, for a naan foure, 
then reckon what those that served some fourscore people did amount 
unto. But this is oertaine, if wee would have .brought away twice 
so many more wee might, but our order is not to take Fish or Fowle 
but for one or two mealcs, because that by reason of the flies, and 
heat of the countrey (hey will not keepe, especially these two 
monthes, June and July, and some part of August.” 

Governor Butler, writing of the Egg Birds in 1019, said : 

“Thes last, arriveinge the first of the spring, upon the first of 
May,* a day constant kept, falls a layeinge infinite store of egges, upon 
oertaine smale sandy Hands reserved for them ; and so continue all 
that monetise, being all the while so tame and fearlesse that they suffer 
themselves, with much adoe, to be thrust of their egges, the which, 
notwithstanding# they laye and sitt upon promiscuously ; so that 
many thousands of egges (being as bigge as hen’s egges) are yearely 
eaten, and many more would be, but that by stricte inhibition, they 
are preserved.” 

This was written after certain restrictive laws had been passed, 
against recklessly killing and robbing these birds and the < 'allow, 
but “ overlate,” as Butler himself said. (Seep. 07a.) 

Fr#m the early accounts it is not possible to tell, with certainty, 
which species of terns wore included under the general name of 
Egg Birds. 

Hughes speaks of two kinds: the Noddies, which were probably 
the same as the West Indian Noddyf (Anous sto/idus ), ami the 
bandies, which may have been the Common Tern (Stenur hirundo) 
and the Roseate Tern {Sterna bougalli), both of which are recorded 
by Hurdis as having been found breeding on Gurnet Head Rock in 
some numbers (40 to 50 pairs), in 184b, but were destroyed or driven 
away soon after that, so that for about fifty years past they have 
only been known as irregular migrants, not seen at all some years, 
but sometimes appearing in flocks of considerable siae in autumn. 

♦Tills being u bld style** reckoning, the corresponding date now wonld be 
Hay lfctb. This Is about the date when they now arrive at Nantucket Island, 
where they still breed. 

f Hughes and the other early historians of Bermuda probably obtained their 
names of the birds and Ashes, etc., directly from the sailors, some of whom had 
doubtless visited the West Indies in former voyages. It is Weil known that the 
vernacular or sailor’s names of West Indian productions are wonderfully per¬ 
sistent, huge numbers of them being widely used now, Just as they were 800 
years or more ago. 
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The Noddy, during the past fifty years, has only been observed as a 
very rare accidental visitant. 

But it is possible that the original Egg Birds may have included 
other species that are now confined to the West Indies and other 
southern waters, in the breeding season, for they were only summer 
visitors in Bermuda The large size of the eggs (equal to a hen’s 
egg) might indicate the larger tern (Sterna maxima), which still 
breeds in the Bahamas. The Sterna anostlmtus, which breeds in 
the Bahamas, may also have been included. 

e.— The Callow; its History and Extermination. 

The most interesting as well as most important native bird, when 
the islands were first settled, was called the Callow, from its note. 
It bred m almost incredible numbers on some of the smaller islands 
near St. George’s and Castle Harbor, especially on Cooper’s Island. 
It was nocturnal in its habits and was readily called by making loud 
vocal sounds, and then easily captured by hand, at night. Its flesh 
was described as of good flavor, and its eggs were highly prized as 
food. As it came to land and bred in the early part of the winter, 
when no other birds or eggs were available, it was quickly extermi¬ 
nated for food by the reckless colonists. # 

It laid a single, large, white egg, described as like a hen’s egg in 
size, color, and flavor. The nest, according to the earliest writers, 
was a burrow in the sand like a coney’s, and not in crevices* of the 
rocks, like that of the shearwaters, with which maqy writer* have 
tried to identify it. Governor Butler, in his ‘History© of the Ber- 
mudaes,’ alone stated that its eggs and young were found in crevices 
of the ledges, but he evidently did not have the advantage of per¬ 
sonal experience, for at that time the bird was probably extinct, or 
very nearly so. 

The time of laying its eggs is a very remarkable point, in which 
it differed from all other birds of northern latitudes. The early con¬ 
temporary writers all agree that it laid its egg ‘in December or Jan¬ 
uary’ or ‘in the coldest and darkest months of the year.’ The 
shearwaters, even in the West Indies, lay their eggs in spring (March 
and April) and their eggs are so musky that they are not edible; 
certainly no one would compare them to a hen’s egg. Their flesh 
also has so strong a flavor of bad ftah-oil and musk that no one 
would eat it, unless on the verge of starvation; though the newly 
hatched young are sometimes eaten by sailors for lack of anything 
better. 
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The bird itself was variously described as of the size of a pigeon, 
green plo\er, or sea mew ; its bill was hooked and strong, and it 
could bite viciously; its back was ‘russet brown’ and there were 
rgsset and white quillfeathers in its wings ; its belly was white. It 
arrived in October and remained until the first of June. 

There is no known living bird that agrees with it in these several 
characters. Most certainly it could not have been a shearwater, as 
Hurdis and others have supposed, nor any known member of the 
petrel family, all of which have such a disagreeable flavor that 
neither then* flesh nor eggs are used as food unless in cases of starva¬ 
tion. 

The following graphic account of the bird and its habits was 
written by Mr. W. Strachy, one of the party wrecked with Sir 
George Somers in the ‘Sea Venture,’ July, 1609: 

“A kinde of’webbe-footed Fowlo there is, of the bignesse of an 
English greene Plover, or Sea-Meawe, which all the Summer we saw 
not, and in the darkest nights of November and December (for in 
the night they onely feed) they would come forth, but not flye farre 
from home, and hovering in the ay re, ami over the Sea, made a 
strange hollow and harsh howling. They call it of the cry which it 
maketh, a Cohow. Their colour ifi inclining to Russet, with white 
bellies, as are likewise the long feathers of their wings,.Russet and 
White, these gather themselves together and breed in those Hands 
which are high, and so farre alone into the Sea, that the Wilde 
Hogges cannot swimme over them, and there in the ground they 
have their Burrowes, like Conyes in a Warren, and so brought in the 
loose Mould, though not so deepe ; which Birds with a light bough 
in a darke night (as in our Lowbelling) wee caught, I have boene at 
the taking of three hundred in an houre, and wee might have laden 
our Boates* Our men found a prettie way to take them, which was 
by standing on the Roekes or Sands by the Sea-side, and hollowing, 
laughing, and making the strangest outcry that possibly they could ; 
with the noyse whereof the Birds would come Hooking to that place,, 
and settle upon the very armes and head of him that so cried, and 
still creepe necror and neorer, answering the noyse themselves; by 
which our men would weigh them with their hand, and which 
weighed heaviest they took for the best and let the others alone, and 
so our men would take twentie dozen in two houres of the chiefest 
of them; and they were a good and well relished Fowle, fat and full 
as a Partridge. In January wee had great store of their Egges, 
which are as great as an Hennes Egge, and so fashioned and white 
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shelled and have no difference in yolke nor white from an Hennes 
Egge. There are thousands of these Birds, and two or three Hands 
full of their Burrows, whether at any time (in two houres warning) 
we could send our Cockboat, and bring home as many as would 
serve the whole Company: which Birds for their blindness© (for 
they see weakly m the day) and for their cry and whooting, wee 
called the Sea Owle;* they will bite cruelly with their crooked Bills.” 

The following description is taken from ‘The Narrative’ (1010), 
by Hilvanus Jourdan, who was also one of Somers’ party : 

“Another Sea fowl© there is that lyeth in little holes in the 
ground, like unto Coney holes, and are in great nuraliers, exceedingly 
good meate, very fat and sweet (those we had in the winter) and 
their eggs are white, and of that bigness© that they are not to be 
knowne from these egges. The other birds egges [ternsj are 
speckled and of a different colour.” 

In “A Letter written from the Summer Islands,” Dec., 1614, by 
the Rev. Lewis Hughes, the following account of the cahow occurs : 

“ Here is also plenty of sea foules, at one time of the yeare, as 
about the middle of October, Birds which we call cahouze and Pirn- 
licoes come in. The Cahouze Continue til the beginning of June in 
great abundance, they are bigger bodied than a Pigeon & of a very 
firm & good flesh. They are taken with ease if one do but sit downe 
in a darke night and make a noise, there will more come to him then 
he shall be able to kill : some have told me that they have taken 
twelve or fourteen dozen in an hower. When the Cahouze time is 
out, other birds called noddies and sandie birds come in, and continue 
till the latter end of August,” This is the only aoeount that gives 
definitely the time of its arrival and departure (old style). 

The following extract is from the early part of Governor Butler’s 
“Historye,” written about 1619, as shown by internal evidence : 

“ For the cahow© (for so soundes his voice), it is a night bird, and 
all the daye long lies hidd in holes of the rocks, whence both them- 
< selves and their young are in great numbers extracted with ease, and 
prove (especially the young) so pteaaernge in a dish, as ashamed I 
am to tell how many dosen of them have been devoured by some 
one of our northern stomachs, even at one only meale.” 

♦These peculiarities do not apply to the shearwaters, for they are often seen 
swimming and feeding in small flocks, in the day time, far away from their 
nests. Nor are they known to utter any loud cry similar in sound to “ cahow 
In fact they are rather silent birds, not even making an outcry when pulled off 
their egge; nor are they to be seen hovering over the water. See under 41 Pirn* 
hgo," below. 
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This i» the only original statement that T find, among the early 
writings that it lived in holes of rooks. It is possible, however, 
that it lived in all available holes, either in those made in the soil by 
the abundant land crabs or those found among rocks. It may not 
have made its own burrows, when other holes were available. 
Captain John Smith’s account was compiled from those given above. 
He did not visit Bermuda. 

The following account, also from Governor Butler’s “ llistorye,” 
relates to the famine of l«l5 (see ch. 2:i, p. 552), and shows one 
principal cause of the very rapid extermination of the birds : 

“ Whilst this Pinnace was on her way for England, scarcetie and 
famine every day more and more prevayleinge upon the Hickly 
colony, caused the govornour to look well about him ; in the begin¬ 
ning of the newe yeare, therefore [lfU5|, 150 persons of the most 
ancient, sick, and wcakc, wer sent into Coopers Hand, ther to be 
relieved by the eomeinge in of the sea-birds, especially the Oahowes, 
wher, by this half hunger-starved company, they are found in infinite 
numbers, and with all so tame and amazed they are, that upon the 
least howeteinge or noyoe, they would fall downe, and light upon 
their shoulders as they went, and leggs as they satt, suffering them¬ 
selves to be caught faster than they could be killed ” 4k Wittnesse 
the generall carriage and behaviour of this company, who being thus 
arrived and gott up to a lihertie and choice of eateing as much as 
they would, how monstrous was it to see, how greedily everything 
was swallowed downe ; how incredible to speake, how many dozen 
of thoes poorc silly creatures, that even offered themselves to the 
slaughter, wer tumbled downe into their bottomles.-e mawes: wher- 
upon (as the sore effect of so ranck a cause, the birds with all being 
exoeedeingly fatt) then sodetily folio wed a generall surfettinge, much 
sicknesse, and many of their deatbes.” 

The season of the year when these people were sent to Cooper's 
Island confirms the statement that the caliow was the bird that they 
fed upon and destroyed so ruthlessly. 

In the u Plain and True Relation ” by the Rev. Lewis Hughes, 
London, 1621, there is also a graphic accouut of the famine of i fi 15, 
from which the following extract is taken : 

“ The first night that I lay in the Hand, which you call Coopers 
Hand (whither the laaie starving crewe were sent, and with them 
some honest industrious persons, though then much out of heart, and 
now living and well, thanks unto God) when I saw in every Cabbin 
Pots and kettles full of birds boyling, and some on spits rosting, 
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and the silly wilde birds conuuing so tamo into my oabbin and goe so 
familiarly betweene my feet, and round about the oabbin, and into 
the fire, with a strange lamentable noyse, as though they did bemoan 
us, and bid us to take, kill, roast, ami eate them : 1 was much amazed, 
and at length said within myselfe, surely the tameness of these wilde 
birds, and their offring of themselves to be taken, is a manifest token 
of the goodnesse of God even of his lot e, his care, his mercy and 
power working together, to save this people from starving. Mr. 
Moore, then Governour, fearing that their overeating themselves 
would be their destruction, did remove them from thence to Port 
Royoll, where they found but little or no want; for birds they had 
there also, brought to them every weeke, from the Hands adjoyning, 
whither some were sent of purpose to bird for them.” 

That Mr. Hughes referred mainly to the cahow, though he did 
not mention the name of the “silly birds,” may lie properly inferred, 
because of the season, “beginning of the newe yeare,” wheu the 
large party of starving settlers was sent there for food, for the egg- 
birds did not arrive until the first of May. This famine with the 
sending of a large number of starving persons to feed on the defence¬ 
less birds at their breeding season, was unquestionably the direct 
and principal cause of their very rapid extermination, for it was 
during the next year (1016) that the first law was passed, “but 
overlatc,” restricting the “ spoyle and havock of the cahowes.” - 

Capt. John Smith’s account of this event is as follows : 

“Thus famine and misery caused Governour More leave all his 
workes, and send them abroad to get what they could ; one hundred 
and fifty of the most weake aud sioke he sent to Coupon Isle, where 
were such infinite numbers of the Birds called Cahowes, which were 
so fearlesse they might take so many as they would.” 

These accounts of the habits of the cahow would not, in the least, 
apply to the shearwater. It is probable that another nocturnal bird 
called “Pimlico” by the early settlers was the shearwater; the 
latter is still called “ pimlieo ” by the native fishermen. (See below'.) 

Although it was very unfortunate that Governor Moore was 
obliged to place those famished people on Cpopei’s Island during the 
breeding seasou of the birds, it is evident that he had no other 
resource. No other food oould be had, at that season, to keep the 
people from sheer starvation. How long they remained there is 
uncertain, but it was long enough to exterminate nearly all the 
breeding birds. They may, perhaps, have remained till the egg-birds 
arrived in spring, and thus helped to exterminate these birds also. 
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Indeed, part of Hughes’ account might apply better to the terns than 
to the cahow, but he does not give the date of his visit to Cooper’s 
Island. To have remained for the egg-birds would imply a sojourn 
of about four or five months on Cooper’s Island. 

There are several references to this bird in the local laws of Ber¬ 
muda. Kvon so early as 1010, a law was passed restricting the taking 
of the bird and its eggs, because of the rapid decrease in its num¬ 
bers. It is thus referred to in Governor Butler’s “ Ilistorye”: 

“ In the same tnoneih he held his second generall Assize at St. 
George’s, as irregularly as the first, wherin not any matter of note 
was handled, only a proclamation (or rather article, as it was then 
tearnied) was published (but overlate) against the spoyle and havock 
of the cahowes, and other birds, which already wer almost all of 
them killed and scared awaye very improvidently by fire, diggeinge, 
stoneinge, and all kinds of murtheringes.” 

Among the laws enacted by the Bermuda Company, 1021-22, was 
the following : 

44 The Govemour, and other officers, shall take care for the preser¬ 
vation of the breed of Birds, by reserving to them those Hands 
whereunto they resort.” 

This doubtless refers to the egg-birds as well as to the cahow, but 
it was “overlate,” like the former law, for before tlmt time the 
callows and the egg-birds had been practically exterminated.* 

The cahow is said to have bred on various small islands to which 
the wild hogs could not swim. Previous to the introduction of the 
hogs they and the egg-birds may have bred also on the larger islands, 
for they had originally no natural enemies there. The hogs would 
certainly have exterminated them from all the islands to which they 
could get access. But Cooper’s Island is the only island mentioned 
by name as a breeding place. As they burrowed holes in the soil 
for their nests, they could have bred numerously only on those 
islands that had some sandy soil (shell-sand). 

Cooper’s Island, which contains about 77 acres, has a large amount 
of sandy soil, and was, therefore, admirably adapted for their use and 
would have afforded room for a vast number of nests. They prob¬ 
ably bred, also, on Nonesuch, St. David’s, Charles Island, etc., in 
those parts that are sandy. 


* Clapt. John Smith in his General History of Virginia, etc. (ed. of 1639), 
states that the oahows and egg-birds were “ all gone ” at that date. 


* TiMura. Cohn. Acad., Vox*. 3d. 


Junk, 1903. 
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It has long been thought, but without any evidence, that “ Gurnet 
Hoad Rock” (pi. Ixxix, fig. 1) was one of its breeding places, and 
from its isolation and inaccessibility, the only plaoe where it might 
have continued to live long after it had disappeared elsewhere. 

Perhaps this was partly due to a misunderstanding of the name, 
which, as I have elsewhere shown, does not refer to a bird but to a 
fish. (See pp. 454-6 for the history of this name.) 

Mr. J. L. Hurdis in 1849, visited this rock, which is a small pre¬ 
cipitous island, situated off Castle Harbor, and found there the nests 
of a shearwater (doubtless Audubon’s shearwater) in the eremoes of 
the roclce . He therefore concluded that he had found and identified 
the long lost cahow. His identification has been accepted by other 
later writers on the ornithology of the Bermudas, apparently with¬ 
out any adequate consideration of the facts stated by the early 
writers from personal observation. Amoug others, Newton, in his 
Dictionary of Birds, 1890-93, has adopted the same viou, but with¬ 
out any additional evidence aud without critical discussion of the 
records. 

Mr. John T. Bartram, a resident of Bermuda, after long experience 
in collecting the birds and their eggs, concluded (1878) that the 
original Cahow was extinct, and that the Pimlico was the dusky 
shear-water (Puffinus Auduboni ). Capt. 8. G. Reid (1884) was 
inclined to adopt Bartram’s opinion, but suggested that the Cahow 
might have been one of the larger Shearwaters, still found there 
occasionally, but in his formal list he put it under JP. obeouru*^ 
Auduboni . Bartram was doubtless correct in this ease. 

Governor Butler and tho Rev. Lewis Hughes stated that a boat 
could go to its breeding places and get a load of the bird and its 
eggs in a short time (see also Strachy’s account, above). This was 
apparently done only in the night. Therefore the islands visited must 
have been near at hand and easily accessible, with safe landings, even 
in winter, when the eggs were sought. Gurnet Head Rock does not 
fulfill any of these conditions. It is several miles from St. George’s, 
then the chief settlement and capital; it stands isolated outside all 
the other islands, so that it is exposed to the full force of the sea on 
all sides, and in December and January the sea is here always boister¬ 
ous; it has no place where a boat can safely land, unless in nearly 
calm weather and by daylight; its sides are formed by nearly per¬ 
pendicular, exceedingly rough, high cliffs, which can hardly be 
scaled without risk of loss of life or limbs, unless by means of ropes 
and ladders. Moreover, the top is of very small area and almost 
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destitute of soil. So that there ft no possible chance for a bird like 
the cahow to burrow there. The writer, with two companions, 
visited this island about the first of May, 1001 , on a day when the 
sea was not very rough and the tide was low. We found it impos¬ 
sible to land except by stepping out upon a narrow, slippery, and 
treacherous reef of rotten rock and corallines, covered with sea* 
weeds, exposed only at low tide, and standing a little way from the 
shore, with deep water between. The sea was breaking over this 
reel’, and it was difficult to wade ashore except at one place, on 
account of the depth of water. With the aid of a long pole 
the writer climbed partly up the side of the rock, at the only avail¬ 
able place, on the inner side at least,* and though he did not reach 
the summit, ascertained that there is no soil ou the top, but only 
a few seaside shrubs and herbaceous plants, growing from crevices 
of the rock. This was sufficient to prove that the cahow never bred 
on this rook, and if it had, the early settlers would never have gone 
there in the winter and at night to get the eggs or birds. 

It is far more probable that one of its smaller breeding places was 
on Charles or Goat Island, which is a laigcr, barren, uninhabited 
island about half a mile inside of Gurnet Head Rock. It has a 
beach of shell-sand on the inner side where boats can safely land. 
On this island, near the north side, there was a deep deposit of sand 
and soil, which was early used as a burial place for the soldieis who 
died in the old fortifications on this and the adjacent Castle Island 
and Southampton Island. Indeed, we found two human skeletons 
partly exposed in this bank of sand, where it had been recently 
undermined by the sea. Evidently a large amount of this sandy 
deposit, which contains numerous fossil land snails of a species not 
now living on the smaller islands (Pwcilozonites Bermudeusis)^ has 
been washed away since the time when the old c< Charles Fort ” was 
built here, about 1015. This sandy patch would have been a suit¬ 
able place for the nests of the cahow. 

It may hftve bred to some small extent on Castle Island, but the 
amount of sandy soil was small there. These and other adjacent 
islands* including Cooper’s Island, were fortified between 1612 and 
1621, and it is probable that their occupation, at that time, was one 
of the causes of the rapid extermination of the cahow and egg-birds. 

We endeavored to secure some bones pf the cahow by digging in 

# It is quite possible that there may be a better place to asoend the rook on the 
seaward side, where we could not land on account of the surf, but the boatman 
denied this. 
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the rubbish heaps about the old forte on Castle Island, but though 
we found numerous bones of fishes, hogs, etc., and a few of birds, 
none of them belong to the cahow. But probably the deposits that 
we excavated wore of too late a date, for the Castle Island forts were 
again garrisoned during the war of 1812. (See pp. 402, 403.) 

We were, much to our regret, unable, for lack of time, to dig for 
the bones of the cahow on Cooper’s Island. Much of the land there 
is now cultivated. The loose ground is full of the holes of two 
species of land crabs. Oue of these is a very large species ( Can?i- 
soma Ouanhumi), wbos? holes may easily have served the cahow 
for nesting places in early times. 

The chances of finding bones of the cahow would probably be 
much better on Cooper’s Island than elsewhere, judging by the 
above quoted uarratives of Governor Butler and Mr. Hughes. 

The soil of calcareous sand on these islands is admirably adapted 
for the long preservation of bones and shells. Therefore it is rea¬ 
sonable to expect that some fortunate party may yet discover the 
skeleton of a cahow, by which its real nature may be determined. 

That its identification with the shearwater or “pimlico” by Mr. 
Hurdis was an unfortunate error, seems absolutely certain. The 
latter differs in size, color, structure, manner atid time of nesting, 
and other habits, flavor of flesh and eggs. 

It even seems improbable that the cahow belonged to the petrel 
family. It appears to me more probable that it was allied to the 
auks (Alcidae), many of which burrow in the ground and lay white, 
edible eggs. The northern auks have edible flesh and often a strong 
hooked bill. But no existing species breeds so far south, nor do 
they breed in winter. The cahow may have sjient the summer in 
the southern hemisphere; or it may have been a localized pelagic 
species, coming to the land only for breeding purposes. 

Known Characteristics of the Cahow. 

The peculiarities of this bird, so far as known, can be briefly sum¬ 
marized as follows: 

1. The cahow is an extinct web-footed sea-bird, unknown to ornith¬ 
ologists. It rapidly became extinct about 286 years ago* as the direct 
result of the occupation bv the earliest settlers of the islands on 
which H bred. 

2, It was not a shearwater, nor like any other member of the 
petrel family. It may have been related to the auks (Alcid©), some 
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of which have similar white eggs and burrowing habits, and are 
edible. 

3. It was strictly nocturnal in its habits. It flew only at night 
and made a “strange hollow and harsh howling” and a loud call, 
from which its name (cahow) was given. It came readily to persons 
imitating its note, and could then be easily taken by the hand, in the 
night. 

4. It had good powers of flight, hut could also run about on the 
ground without difficulty. It was very tame and unsuspicious. 

5. It nested generally, if not always^ in burrows in the soil, and 
laid a single, large, white egg, of good flavor, like a hen’s egg in 
size and taste. 

6. It arrived at the Bermudas in October or November (old style) 
and remained till almut the first of June (Hurjhes). 

7. It laid its eggs in December and January, “in the coldest 
months of the year.” In this respect it differed from all other sea¬ 
birds of the northern hemisphere. Therefore it probably spent its 
hummer south of the equator, or else it was a local pelagic species 
that remained constantly at sea in summer, perhaps not far away. 

8* In size it was compared to a “pigeon,” to a “green plover,” 
and to a “partridge.” Therefore its egg must have been very large 
in comparison with the size of the body of the bird. The large 
number of birds said to have been eaten at a meal also indicates a 
rather small bird. 

0. It had a strong hooked bill and could bite v iciously. No men¬ 
tion was made of its ejecting oily or other matter from its bill for 
defence, as do the petrels. 

10. Its color was “ russet*brown ” on the back; its quill-feathers 
were russefrbrown and white ; its belly was white ( Strachy ). 

In this combination of characters it differed from all known birds.* 


d. — The Pimlico or Audubon's Shearwater. (Puffinus Auduboni 
Finsch, 1872 szP. obscurus of Hurdis and Reid.) 

The early writers refer to a nocturnal bird that they called the 
“Pimlico” (spelled pimplicoe by Butler, and pemblyco by Capt. 
Smith) from its peculiar note, helped out, as Governor Butler sug- 

* These views have also been maintained by the writer in an article on the 
Gabow in Popular Science Monthly, vol. lx, p. 22, Nov., 1901, and in Annals 
and Mag. Nat. History, vol. ix, p. 26, Jan., 1902. 
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gested, by considerable imagination and some fond recollections of a 
favorite locality in England.* 

However, it is peculiar that the same name is not only used for 
the same bird, to this day, by the fishermen in Bermuda, but it is 
also still used for the same bird by the natives in the Bahamas, 
where it breeds.f 

Governor Butler’s account, 1019, is as follows: “Another smalt* 
birde ther is, the which, by some ale-hanters of London sent over 
hether, hath bin termed the pimplicoe, for so they imagine (and a 
little resemblance putts them in mind of a place so dearely beloved), 
her note articulates; and this also, for the most part, is a bird of the 
night, and whensoever she sings is too true a prophett of black and 
foule weather.J 

The superstition that this bird is a sign of bad weather still pre¬ 
vails among the fishermen and sailors. 

This bird was found by Mr. Bartram breeding as late as about 
1874, in the boles and crevices of the rocks on several of the small, 
barren islands about Castle Harbor.§ Capt. Reid says that he found 
two nests with young birds in 1R74, and kept one alive for some 
time. It always lays its eggs in crevices of the rocks, without any 
definite nest. 

Mr. Wedderburn, Capt. Drummond, and Mr. Ord visited Gurnet 
Head Rock, May tfOfch, 1850, and found two nests with a young one 
in each, and also secured one egg at that date, but did not see the 

* According to Governor Lefroy, the original Pimlico was a well-known ale 
house and place of resort near Hogsden. It was referred to in “ The Alchemist,” 
act V, sc i., 1010, and in other works of that period, c. g.t 

“ Sir Lionel. i I have sent my daughter this morning as far 

As Pimlico, to fetch a draught of Derby ale, that ft 
May fetch a colour in her cheeks.’ Tu Quoque, 1014.” 

The name was subsequently adopted for a similar place near Chelsea, and so 
eventually extended to the whole of that district 

fin Australia this name is given by the natives to the Friar Bird, on account 
of its peculiar notes, although there is no other resemblance between that bird 
and the shearwater 

{The accounts of this and the other birds given by Oapt. John Smith were 
evidently borrowed, with small verbal changes that did not improve them, 
directly from Butlers History*, but he seems to credit them to Norwood. 
He added some observations taken from Strachy and Hughes, and made some 
mistakes in his compilations, as when he said the eggs of the Cahow were 
“speckled, the others [egg-birds’] white,” just reversing the facts. 

I Mar. Bertram also found a nest of a larger shearwater (p. Anglomm ?), April, 
1804. and May 1,1877, on one of these islets. 
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old birds, Thin date is quite contrary to the time of breeding of 
the cahow, but agrees well with the time of breeding of this shear¬ 
water in the Bahamas. Whether the piralioo still breeds here in small 
numbers, on the small uninhabited islands, is uncertain. We did not 
see it in 1H98, nor in J901. 

Dr. Henry Bryant* gave a good account of the breeding habits of 
this bird on the Bahamas, in 1H59. The following is his description 
of a freshly taken adult bird : 


“All the upper parte, wings, and tail, sooty brown; below*, white; the 
boundaries of the colors not abraptly marked; bill bluish, with the tips of the 
mandibles black; this latter color running up the culmen to the forehead. 
Tarsi and feet pale flesh-color, with the posterior edge of the tarsus, the whole 
sole, and the upper and outer surface of the outer toe, running obliquely back¬ 
ward at the tarsal extremity to the hind part of the tarsus, black.” 


Length . 

Length to end of claws 
Length to end of wings 

Extent . 

Wing from flexnre ..... 

Tarsus. 

Middle toe. 

Bill along ridge. 

Gape. 


$ 

$ 

.344 

.340 

.350 

.345 

.497 

.480 

.690 

.660 

.217 

.205 

.087 

086 

.041 

.088 

.085 

.036 

.0445 

.044 


He found them nesting there March 24th ; both sexes incubating 
in turn. lie states that the eggs do not much resemble a lien’s egg, 
for they are highly polished and much more fragile, and vary a good 
deal, both in size aud form. The old birds are never seen to enter 
their holes in the daytime, but may bo scon feeding m flocks at sea. 


e.-*-The Tropic Bird . 

Tropic Bird; Long-tail; Boatswain Bird. (Phaeton Jlavirostris Br ) 
See p. 428. 

Pucr® LXXU ; Fjgurk 1. 

This graceful bird was mentioned by some of the early writers, 
particularly by Governor Butler, in 1619, whose account was copied 
nearly verbatim by Capt. John Smith, and published by him in 
1624, Gov, Butler’s account is as follows : 

“ Some few other kindes of foule ther arc also, which are ttnknowen 
in our partes ; as the tropick birde, which is as large as a pullett, in 
eoukmr white, with one only very long feather in the tayle, and hath 

* Proc. Boston Soo. Nat. History, vii, p. 182. 












080 


A. E VerriU—The Bermuda Islands, 


its name (as I think) by reason it is never scene, either to the north¬ 
ward or southward, far distant from one of the two tropicks.” 

That it was called “ Boatswain Bird ” by the early settlors is evident, 
for it gave that name* to a small island near Spanish Point where it 
nested. This name appears on various maps, including the Admir¬ 
alty chart of 1874. 

As the flesh and eggs of the Tropic Bird are scarcely edible, it 
never was destroyed to any great extent for food. At one time, 
some twenty years ago, it was in some danger of extermination for 
millinery purposes. But it has been pretty well protected by the 
laws in recent years.f Still it is probably far less abundant than in 
the early times of the colony. 

Mr. A. H. Verrill found, in 1901, large numbers of the very 
injurious “ Spiral Snail ” ( Rumina decollata) in the stomachs of some 
specimens, in April, together with broken sea-urchins and the remains 
of fishes. If it has acquired a decided taste for this snail, as indi¬ 
cated by these instances, it will prove a great blessing to the farmers, 
for the snail is very prolific and has few natural enemies, ao that it 
has already rapidly spread over all the Main Island. On some occa¬ 
sions it was seen in the act of eating the snails. 

Contrary to the statements of several writers, we often saw these 
birds swimming on the surface of the water. We estimated that 
there may have been 2,000 pairs breeding about the islands in 1901. 

f—The Herons and Egrets . 

The early writers speak of herons as abundant and breeding— 
especially the White Herons. Probably both the White Egret 
(Ardea egretta) and the Snowy Heron (Ardea candidUsima) wore 
breeding there at first, as well as the Great Blue Heron (Ardea 
herodias ), which has been found breeding occasionally in modern 
times. The white herons still occur, but probably rarely breed. 

Strachy’s account is as follows : “There are also great store and 
plenty of Herons and those are so familiar and tame, that w,e beate 
them downe from the trees with stones and staves; but, suoh were 

* On some modem maps the name of thU island has been corrupted to 
“Boasting Bird Island.” 

f A law passed in 1881 imposes a fine of 45 and costs for killing any one of 
the various singing birds (enumerated), resident game birds, long-tail, crane or 
heron, woodpecker, kingfisher, etc,; and a fine of S* h and cost for evezy egg 
taken or destroyed. The same law offers a premium of 4*^ for every crow 
destroyed, and !•“ for every crow egg destroyed. 
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young Herons : besides many white Herons, without so much as a 
blaoko or grey feather on them : with other birds so tame and gentle 
that a man walking in the woods with a sticke and whistling to them, 
they will come and gaae on you so neare that you may strike and 
kill many of them with your sticke.” 

Hearn Bay or “ White Hearn Bay,” as it was called on Norwood's 
map of 1020, was one of the principal breeding places, but probably 
there were others in the mangrove swamps. 

The wanton destruction of the White Herons or Egrets and their 
nests, in early times, very soon attracted the attention of the Gov- 
ernor and Council, for the following law was made in 1(121, accord¬ 
ing to Governor Butler : 

“ A proclamation came then abroad also for the preservation of 
wilde foule, ami in particular for the white hearnes, for their breed - 
inge time drawemge nere, it was doubted that, by the cncrease of 
newe commers, and especially boyes, a great waste might he prac¬ 
tised upon them 4 by the takeing away of their eggs and spoyleing of 
their nests.” 

In spite of this law which, like many others, was probably never 
enforced, the White Herons were soon nearly or quite exterminated 
or driven away. There is no evidence that they bred regularly or 
ordinarily on the islands for over 230 years, from 1650 to 1880. 
llurdis, during his residence of 14 years, recorded both species of 
white herons, but only as rather rare migrants. 

Since they and their nests have been protected by the bird law ot 
1881, and still more, perhaps, by public sentiment, one or two pairs 
have occasionally returned to breed. Perhaps, with strict protection, 
more may eventually come back. Apparently one pair of egrets 
had bred in 1890. 

* 

g,—»The American Crow . (Uorvus Americanus Aud.) 

The crows were abundant and very tame when the islands were 
first settled, according to Governor Butler and other early writers ; 
but by constant persecution they wore soon mostly driven away or 
killed. Probably a few pairs have always remained as residents of 
the islands, nesting in the remoter parts in thick cedars. Possibly 
the Pish Crow may also have been native here at first. For Gov¬ 
ernor Butler’s statement, see p. 065. 

Mr. Hurdis, about 1840-54, found it breeding in small numbers, 
and estimated that there were about 12 to 15 pairs living on the 
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islands at that time* Capt, Reid noticed a few pairs breeding, and 
found one or two nests in April, 1876. He mentions seeing as many 
as 16 in a flock. It has been stated, but without good evidence, that 
it was introduced from Nova Scotia about 1846, but it certainly 
existed here long before. Whether the species had been entirely 
exterminated here before that date is not known. It is more likely 
that the few individuals left were so wary and shy that they were 
seldom seen 

In 1881 the legislature offered a bounty for their destruction (see 
p. 680), which seems to us a very mistaken policy, for they destroy 
large numbers of noxious insects and insect larvre, thus doing much 
more good than harm. 

In 1901 we saw very few crows, and the species is evidently 
rapidly disappearing from the islands. 

30.— Partial Extermination of the Whale*. 

a .— The Hump-back Whale (Megaptera bodps (L.) or M. nodosa 

Bonnat) 

FtauRic 44. 

*> 

According to the early writers whales were at first very abundant 
and tame about the Bermudas. The common species was the Hump¬ 
back Whale, which arrived here about the last of February or first 
of March, during its northward migrations, and remained till about 
the 1st of June. Most of these were females, accompanied by a 
suckling “cub,” 15 to 80 feet long. 



Figure 44 —Hump-beck Whale (itegapUm bodps L. or M. nodosa Bonnat), 

After Q. O. Sara. 

But the Biscay Right Whale was also sometimes seen here, and 
occasionally a “ Fin-back,* but the latter was seldom if ever taken, 
on account of its pugnaeity. The Sperm Whale was also oommon, 
though never abundant. In the 17th century it was rarely taken, 
hut in the 18th century many were killed. At the present time all 
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these whales have become rare. The Hump-back and the Biscay 
Right Whale are practically extinct in these waters. The Sperm 
Whale is still taken occasionally, but must be considered uncommon. 

The following is the statement of Silvanus Jourdan, 1610 : 

“ There bath beone likewise found some good quantitie of Amber- 
grcece, and that of the best sort. There are also great plentie 
whales which I conceive are very easie to bee killed, for they come 
so usually and ordmarilic to the shore, that wee heard them often¬ 
times in the night abed ; and have scene many of them neare the 
shoare, in the day time.” 

The following is an extract from the letter of Richard Stafford 
(see p. 510) to the Royal Society of London, m 1668, (Trans., iii, p 
792). The first part evidontly refers to the common Hump-hack 
Whale : 

“We have hereabout very many sorts of Fishes. There is 
amongst them great store of Whales, which in March, April and 
May use our Coast. 1 have my self killed many of them. Their 
Females have abundance of Milk, which their young ones suck out 
of the Teats, that grow by their Navell. They have no Teeth, but 
feed on Mosae,* growing on the Rocks at the bottom, during these 
three Moneths, aud at no other season of the year. When that is 
consumed and gone, the Whales go away also. These we kill for 
their Oyl. But here have been Sperma-Ceti- Whales [Bperm Whales] 
driven upon the shore, which Sperma (as they call it) lies all over 
the Body of those Whales. These have divers Teeth, which may 
be about as big as a Mans wrist ; and I hope by the nevt opportunity 
to send you one of them. My self with about 20 more have agreed 
to try whether we can master and kill them, for I could never hear 
of any of that sort that were killed by any man ; such is their 
fierceness and swiftness. One such Whale would be worth many 
hundred pounds. They are very strong, and inlayed with sinews 
all over their Body, which may *be drawn out thirty fathom long.” 

The identity of the commonest Bermuda whale has always 
remained in doubt. No specimens of the skull or skeleton have ever 

* This was a common notion at that period, apparently due to the appearance 
of the contents of the stomach, simulating moss or sea-weeds. Probably the 
tentacles of jelly-fishes and the remains of various other small am face animals 
gave this appearance, but more or less of the abundant floating eea-weeds 
(SarffOMmm, etc.) would naturally be swallowed with the animal food which they 
captured at the surface of the sea, for they take in everything within range of 
the open mouth, as they swim along. 

Mr. Hayward of St. David’s Island states that they fed on jelly Ashes. 
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been studied by any zoologist, so far as 1 can learn. Nor aro there 
any complete descriptions of its external characters. There were 
doubtless two or three distinct species of whalebono whales taken 
or seen in former times. Of these the one called the Cape Whale 
by the fishermen was, without doubt, the Biscay Right Whale. It 
certainly was not the Greenland Right Whale, as Matthew Jones 
supposed. The Biscay Whale was formerly common off the«eastern 
coast of the United States, and is still occasionally seen there. 
Therefore it naturally would sometimes have visited the waters of 
Bermuda. 

The best local description of the common Bermuda Whale that I 
have seen was written by an anonymous writer to the Royal Society 
of London, and published in voL i, p. 11, of their Transactions, in 
1066. This writer stated that several unsuccessful attempts had 
been made to take them that year, but without much success. Yet 
two adult fethales and three M cubs,” 26 to 30 feet long, wore killed. 
One female was 60 feet long. The other was £8 feet long ;* tail 28 
feet; swimming fin [flipper] 20 feet; “gills” [baleen] 3 feet long. 
It had a dorsal fin on the hinder part of the back. The color was 
black above; .whit^ beneath. The head was somewhat bluff. 

The presence of a dorsal fin, the bluut head, and the very long 
flippers show that this must have been the true Hump-back 
Whalef {Megaptera nodosa Bonnat.) of Europe and America. 

In a later letter, the same writer states (op. cit., ii, p. 132) that in 
1060 sixteen whales had been taken, yielding 50 to 60 tuns of oil. 
He does not mention any difference. The small amount and short* 
ness of the baleen was quite unlike that of the Biscay Whale. 

We can only judge of its abundance by the records of the amount 
of oil shipped, after the whale fishery was organized in 1006. Some 
data in regard to this early fishery have been given on a previous 
page (p, 521). Therefore it will be sufficient to add, in this place, 
the following records, which evidently refer mainly or entirely to the 
Hump-back, and supplement those given previously. 

# This is an unusually large size for a specimen of this whale, hut the other 
measurements are m good proportions to the length. In more modem times, 
specimens of 50 feet in length were considered large. Mayor Hayward says he 
never knew of one over 00 feet. Mr. Hayward of St. David's says 50 feet was 
the largest size, and that the average yield was 80 to 83 barrels of oil, very rarely 
70 barrels. This whale of 1005 must have been a giant specimen of its race. 

t It has, however, received a special name (M. Americana Or*?), baaed entirely 
on the above description. It is ala? identical with M. and With M. 

beUtooea Cope, of the West Indies, according to the determinations made by Dr, 
F. W. True. (See Science for May %, tote, p. 090.) 
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Governor Ileydon and Council reported to the Bermuda Company, 
June 22, 1660, that according to the husband’s account, in 1664, 44 
hogsheads of “whale oyl with blubber” and “400 weight of ffina” 
[bone] were seut to Loudon in the “Elias”; in 1666, 117 lihds. of 
oil; in 1667, 47^ tuns of oil. In all, 161 tuns of oil had been sent 
in four years. 

Governor Coney, in 1685, reported to the Royal Committee that 
about fourteen whales had been killed that year, but no account of 
the oil had been made to him, for the people claimed it as their own 
property lie stated that a large whale was then worth £ho. 

After the Bermudas became a crown colony, in 1685, the whale 
fishery was earned on with greater activity than before, especially 
as the cultivation of tobacco had become unprofitable and was rap¬ 
idly abandoned, about 1700. But during most of the 18th century 
a special license to carry on this fishery was required, for which a 
considerable fee was charged by the governor. The fishery did not 
become free till the time of Governor Brown, 1782, or about the 
dose of the Revolutionary War. Perhaps this measure was due 
partly to the poverty of the people and the lack of other comrner- 
cial resources, at that time, for the war caused, very hard times in 
Bermuda, as did the subsequent war with France. 

However, the continuous killing of the whales, during the 18th 
century and later, gradually reduced their numbers, so that for the 
past fifty years they have been rarely captured. In fact, for forty 
or fifty years, the Sperm Whale has apparently been much more 
frequently taken than the Hmnp-baek. 

As the Hump-back is a migratory whale, visiting the West Indies 
in winter and the New England coast in summer, the fishery at Ber¬ 
muda was not the only cause* of its decrease in numbers. Probably 
the New England whale fishermen killed as many, and perhaps 
many more, than the Bermudians.* This was certainly the case witli 
the Biscay Whales, which were formerly taken in large numbers Off 
the New England coast, but apparently only in small numbers at 
Bermuda. 

* From 1766 to 1770, there were from 100 to 125 American vessels engaged m 
whaling, taking from 11,000 to 19,000 bbla. of oil annually. From 1771 to 177ft 
the average annual 4 number was 804 vessels, tonnage 27,840, sperm oil taken 
89,890 bbls.j other whale oil 8,650 bbls. In 1889, 557 American vessels, mostly 
from New England, were engaged in this fishery; in 1842 the number was 652; 
In 1846, 678 ships, 85 brigs, and 22 schooners, with a total tonnage of 288,189 
tope. 
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From what is known of the migratory habits of the Hump-backs, 
on the American coasts, they probably go south in the autumn, as far 
at least as the West Indies, or even South America, to spend the 
winter, and while there bring forth their young. In the last of the 
winter or early spring they start northward, probably following, for 
the most part, the cdlirse of the Gulf tftieam. But groups of them, 
mostly females with their young, were in the habit of tarrying, dur¬ 
ing the spring months, about the Bermudas, leaving for the northern 
waters about the lost of May or first half of June, and sometimes not 
till July. Perhaps the same individuals did not remain there all that 
time, but those that left early may have been replaced by later 
arrivals from the south. 

Whether any of the young ones were ordinarily born in Bermuda 
waters is uncertain** From the small size of some of the “ cubs ” 
taken with their mothers (15 feet long) it is not improbable that 
some were bom there ; but most of the cubs were 20 to *10 feet long, 
and those must have been bom in more southern seas. We do not 
have many facts as to the rate of growth of these young whales, 
but probably it takes several months for them to become 26 feet long. 

It appears, from the early accounts, that the females with their 
cubs used to come into shallow water, near the shores and reefs ; 
sometimes, though rarely, they penetrated through the reefs by the 
channels and entered the lagoon, as far as Murray anchorage, at least. 

An instance of this kind is recorded in 1808, by an officer of 
H. M. S. “ Leander,” who stated that a whale, probably of this 
species, in Murray anchorage, while he was near it in a cutter, leaped 
like a salmon, with a sudden spring, entirely out of the sea, so that 
its body was horizontal in the air and half its breadth above the 
water. It caused a great commotion when it fell heavily back into 
the sea, “ with a thundering crash.” 

Early writers speak of its playing with its young, often tossing 
them quite out of the water with its snout, when so near the south 
shore that they could be easily observed. This was done particularly 
in pleasant moonlight nights. But no such sight has been seen 
during the past sixty years, so far as I can learn. 

Bermuda newspapers have records of the capture of single speei- 
' mens, mostly young, showing quite conclusively that they have been 
comparatively rare for sixty years or more. 


* The whale fishermen at Bermuda do not think that the whales were in the 
habit of breeding there 
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One inat&noe, April, 1860, is given, when a small Hump-back, “a 
maiden cub of last year,” a.*) feet long, was taken, yielding 40 barrels 
of oil. At the same time it was stated that it was the first one that 
had been taken “for some years.” Another is mentioned April 20, 
1871, a “cub” 22 feet long, yielding barrels of oil. It was 
accompanied by its mother, which followed the cub and “ struck the 
boat with its tail,” but she was not captured. The flesh of these 
young whales is eaten by many of the natives oi Bermuda, and is 
considered very good meat, though it always has a flavor of whale 
oil, more or less evident. 

The Royal Gazette, Deo. 2nd, 1871*, records a large school of 
whales observed off Bermuda. The barque Elsinore, which arrived 
at New York on the 23d of October, from Rio Janeiro, reports that 
six days before, when abreast of Bermuda, she passed through an 
immense shoal of whales. . . . The procosion must have been 

at least two miles long ” These were probably Hump-baeks migrat¬ 
ing southward. Apparently they do not visit Bermuda during their 
autumnal migrations. 

Since this date large numbers of Ilump-backs, Fin-backs, and 
other whales have been killed in Massachusetts Bay and northward, 
by means of bomb-lances, so that their numbers on the New Eng¬ 
land coast are now greatly diminished.* 

# In 1859, I personally observed largo uchoolw of Hump-backs, with some Fin¬ 
backs, in the Bay of Fundy. They were esj^eially numerous at the seining 
grounds known as the *• Rippling*,” east of Grand Menan Island, towards the 
center of the Bay, where the strong opposed tidal currents make a large area 
of very rough water during flood tide, in which a vast school of large herrings 
were feeding upon an abundant surface shrimp {Thymnopoda norvegica). The 
whales were feeding both on the herring and shrimp, and were so tame and so 
intent on their feeding that they often came within an oar-length of the numer¬ 
ous boats and vessels engaged in seining the herring, often, indeed, passing 
under the bowsprits of the vessels. At that time they were never disturbed by 
the fishermen, and they rarely came in contact with the nets and boats, which 
they carefully avoided by turning aside or diving under them. There were 
dozens of them in sight at once. Many that I saw were 80 to 75 feet long, often 
exceeding the length of the schooners, alongside of which they often passed near 
enough to be touched with an oar. It was a rare and imposing sight, never to 
he forgotten, to see these leviathans so tame and fearless of man. One large 
hump-baok whale, which was easily recognised by means of a large barnacle 
attached by the side of the blow-hole, so as to cause an abnormal noise in blow¬ 
ing, had frequented these waters every summer, for more than twenty years, 
according to the fishermen. At that time there were more than 50 vessels fish¬ 
ing at thie place, each with 4 to 6 boat* and seines in use. 
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b ,— The Fin-bark Whale. (Balamoptera, sp.) 

It is asserted by those formerly conversant with the whale fishery, 
that a trne Fin-back was sometimes seen, hut that it was danger¬ 
ously pugnacious, and therefore was not attacked. Which species 
this may have been is quite uncertain, but it may well have been B. 
physalus L. (See fig 44a.) 

e .—The Cape Whale ; Black Whale ; Biscay Right Whale. (Balmm 
glaciaUs Bonnaterre= B. cisarcticu.) 

, Figure 45 

This whale, whioh rather closely resembles the true Right Whale 
or Bow-head of the Arctic Ocean, and has often been mistaken for 
it, is found on both sides of the Atlantic, in temperate latitudes, 
entirely south of the range of the Bow-head, which is strictly con¬ 
fined to the arctic seas. 

It has, apparently, never been common at the Bermudas, occurring 
there at long intervals, irregularly and in small number^, though it 
was doubtless more common in early times than now, but the early 
records are usually not explicit enough to distinguish it from the 
Hump-back. It is a shorter and thicker species, with a stout, bluff 
head, and no dorsal fin. The slabs of whalebone are much more 
valuable, and are often 0 to 8 feet long. 



I have learned from Mr, Hayward of St. David’s Island, who for¬ 
merly engaged iu the whale fishery, that these whales were occasion¬ 
ally taken, but were always comparatively rare. He also states that 
one was taken iu Castle Harbor, in 1792, whioh is the only known 
instance of a whale being taken in the enclosed bays of the islands. 
Mayor J. M. Hayward, of St. George’s, tells me that a pair of them 
were taken about 1840. 

Bnt l have not been able to find positive records of any more 
recent captures of this kind, though Mayor Hayward thinks that 
two or thrfee of them may have been taken since that date. 
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d .— The Sperm Whale ; Spermaceti Whale ; Trompe Whale; Trunl 
Whale ; Car helot. (Physeter macrocephalus L.) 

Figure 46. 

The Sperm Whale ha# always been found in Bermuda waters, 
but it has never been abundant there, nor does it often come into 
shallow w r ater. It# habit# are more eriatic and it doe# not migrate 
regularly, like the Hump-back. It i# found in all tropical and sub* 
tropical sea#, and #cem# to be particularly fond of the Gulf Stream, 
probably because it finds there an abundance of #<|uids and other 
cephalopoda, which are it# favorite food. Probably it# migration# 
are largely dependent on the supply of such food. 

However, it was certainly much more abundant off Bermuda in 
the 17th and 18th centuries than it ha# been in this century. It# 
decrease cannot be attributed, in any great measure, to the Bermuda 
whalers, but rather to the American whalers, whose vessels have 
hunted it up and down the Gulf Stream for two centuries, killing 
large number# every year. 

Formerly it was very numerous in the Gulf Stream, between the 
Carolina Coast# and Bermuda There arc records of schools contain¬ 
ing several hundreds, or even a thousand, having been seen in that 
region. The number that strayed eastward, within sight of Ber¬ 
muda, wa# comparatively small, but yet the early records often refer 
to their frequent occurienoe, though they were rarely attacked by 
the local fishermen in the J 7th century, for owing to their lack of 
knowledge and experience the few attempt# that were made proved 
abortive and discouraging. 


Figure 406.—Fin-b«ok or Borqnul 
(B. phyttahiK .) 

lint during the 18th century and more recently they have been 
frequently captured. In fact, it would appear that since 1800 sperm 
whales have been more often taken than any other kind. During 
the past thirty or forty years they have been almost the only whales 
taken. Formerly they socm to have been much larger than those 

Tasks. Conn. Acad., Vol. XI. . 44 Jvur, 1902 



Figure 40.—Sperm Whale 
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taken recently, though that may be because only the particularly 
large once were then thought worthy of record. 

Mayor Hayward, of St. George’s, tells me that he remembers that 
when a child he was permitted to stand on the back of one that had 
been captured and brought inshore, which was «0 feet long and 
was said to have been the largest over taken here. Mr. Hayward, 
of St. David’s Island, probably refers to the same one, in the notes 
sent to me by his daughter, for he says that in 1889 they took a 
sperm whale yielding 84 barrels of oil, which was regarded as the 
largest one ever taken here* It was struck by Josiah Smith. 

At that period Hayward’s whale oil establishment at St. David’s 
Island was one of the largest. A local paper, in 1832, in noticing 
the capture of a sperm whale, mentions that it was the seventh whale 
taken that season for the Hayward’s. At that time about twelve 
boats were engaged in the pursuit of whales,—chiefly sperm whales, 
it appears. 

Mr. Hurdis, in recording the capture of a half-grown sperm whale 
in 1840, remarks that it was the first one of the kind that had been 
captured in nine years. This is inconsistent with Mr. Hayward’s 
statement of the capture of the large one in 1839, fend of the record 
of seven in 1832. But at that time the communication between St. 
David’s, and Hamilton was not very easy nor rapid, so that Mr* 
Hurdis may have known very little about the captures of these 
whales. He records another, in July, 1H51, as a rare capture. 

Matthew Jones records the capture of one 47 feet long, in May, 
1863 ; and of another 40 feet long, taken 14 miles jsouth of David’s 
Head, June 19, 18p9. y 

Very few have been taken in recent years, the fishery having been 
nearly abandoned. I saw a small one, about 30 feet long, captured 
in April, 1901. It was regarded as a curiosity, even by the natives, 
and was kept several days for exhibition, under a tent, where it 
attracted crowds of visitors. ^ 

This whale has certainly become comparatively rare in the Atlantic 
Ocean, as well as in all other regions, during the past sixty years. 

81.— The Extermination of Breeding Sea Turtles; the Lizard . 
a.—Former Abundance of Sea Turtles , 

Mr. Henry May and his company, 1598, and the companions of 
Sir George Somers, in 1609, found the sea-turtles breeding in large 
numbers on the sandy shores of the Bermudas, fend those ship- 
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wrecked people, as well as the early settlers in 1012, depended very 
largely on their eggs and flesh for their food. At that time the 
turtles attained very large sizes, far beyond any found there in 
modem times, for being undisturbed by any enemies, they lived to a 
great age. 

Probably most of the breeding turtles were Green Turtles, but 
it is likely* that the llawksbill and Loggerhead were also found 
here at that period. 

Silvanus Jourdan gives the following account of them : 

“There are also great store of Tortoises (which some call turtles), 
and those are so great, that I have seene a bushell of egges in one of 
their bellies, which are sweeter than any Henne egge : and the Tor¬ 
toise itselfe is all very good meate, and yieldetli great store of oyie 
which is as sweete as any butter : and one of them will suffice fifty 
men at a meale at least : and of these hath beene taken great store, 
with two boates at the least forty in one day.” 

The following account was given by William Straehy, in 1610 : 

“But even then the Tortoyses came in againe, of which wee daily 
both turned up great store, finding them on land, as also sculling 
after them in our Boate strooke them with an Iron goad, and sod, 
baked, and roasted them. The Tortoyse is reasonable toothsom 
(some say) wholsome meate. I am sure our Company liked the 
meate of them verie well, and one Tortoyse would goe further 
amongst them than three Hogs. One Turtle (for so we called them) 
feasted well a dozen Messes, appointing sixe to every Messe. It is 
such a kind of meat as a man can neither absolutely call Fish nor 
Flesh, keeping most what in the water, and feeding upon Sea-grass© 
like a Heifer, in the bottome of the Coves and Bayes, and laying 
their Egges (of which wee should find five hundred at a time in the 
opening of a she© Turtle) in the Sand by the shoare side, and so 
covering them close leave them to the hatching of the Sunne.” 

Governor Moore, in 1612, referred to the Sea-turtles as follows : 

“ Turkles thare bee of a mightie biguesse : one Turkic will serve 
or suffice three or four score at a meale, especially if if be a shee 
Turkic, for she will have as many Egges as will suffice fiftie or three¬ 
score at a meale ; this I can assure you, for thay are very good and 
wholesome meate, none of it bad, no, not so much as the very guts 
and maw of it, for they are exceeding fat, and make as good tripes 
as your beastes bellies in England.” 

The great number of turtles destroyed in those early years caused 
their rapid decrease, even before 1620. In August of that year was 
passed “ An act agaynst the killing of over young Tortoyses.” 
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“ In regard that mueh waste and abuse hath been offered and yet 
is by sundrye lewd and imp’vident p’sons inhabitinge wthjn these 
Islands, who in there oontinuall goinges out to sea for fish doe upon 
all occasions, and at all tymes as they can meete with them, snatch 
& catch up indiffcrenllye all kinds of Tortoywes, both yonge <fc old, 
little and greatc, and soe kill, carry© awaye and devoure them to the 
much decay of the breed of so excellent a fisbe, the daylye skarringe 
of them from of our shores and the danger of an utter distroyingo 
and losse of them. It is therefore enacted by the Authoritie of 
this present Assembly That from hence forward noc manner of pson 
or psons of what degree or condition soever he be, inhabitinge or 
remayning at any time within these Islands, shall p’esume to kill or 
cause to be killed in any Bay, Sound, Harbor or any other place out 
to Sea : being within five leagues round about of those Islands, any 
young Tortoyses that are or shall not be found to be Eighteen inches 
in the Breadth or Dyameter, and that upon the penalty© for everye 
such offence of the fforfeyture of fifteen pounds of Tobacco, whereof 
the one half is to be bestowed in publique uses the other upon the 
Informer.’' 

b. — 2'/m Green Turtle (Chelonia mydas (L.) Sch. as C\ vindis T. and 

a). See p. 448 * 

Figure 47. 

At the present time this is much more common than either of the 
other species and is still taken in small numbers, for the market, by 
the turtle fishers of 8t. David’s Island, as described in a former 
chapter (p. 448). Those taken in recent years are nearly all young 
or half-grown specimens, seldom weighing more than 70 or 80 
pounds, though sometimes 150 pounds or more. They have not 
lieen known to breed on the Bermuda shores for more than two 
hundred years, so far as I can learn.. Therefore all that are captured 
here come northward from the West Indies in the Gulf Stream. 

In the West Indies they are believed to reach the weight of 15 to 
20 pounds the first year; those weighing 80 to 100 pounds are 
thought to be three or four years old (Garman). 

In the West Indies green turtles have been taken weighing 850 
pounds and even 1000 pounds, but such giants are now very rare, 

* Good accounts of the sea-turtles are given by Holbrook, North American 
Herpetology, ii, 1849; L. Agassis, Contributions to the Nat Hist, of the United 
States, li, 1857; S Garman, Bull, U. S. Nat. Museum, No. 95, pp. 287*808, 
1884 (with detailed synonymy); F. W. True, The Fisheries and Fishery Indus¬ 
tries of the United States, sec. ii, p. 147, 1884, 
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though it seems that formerly they wore not uncommonly found of 
similar sizes. Therefore, it is not improbable that the huge turtles 
mentioned as found breeding at the Bermudas by the early writers, 
quoted above, were really green turtles that had lived here unmo¬ 
lested to a great age and large size. 

In proof of this, Lieut. Nelson records the finding of huge skeletons 
of sea turtles, nine feet long and seven feet broad, in the sand dunes. 
(See under Geology, Part IV.) These may well have been the bones 
of large green turtles, killed by the early settlers for food. 



Figure 47.—Green Turtle Figure 48 —Hawk shill. 

In the West Indies adult turtles, not of the largest size, will lay 
three or four lots of eggs, or sometimes five, at intervals of 11 or \ 5 
days, with about 75 to 200 eggN in each lot, making a new nest each 
time. The total number might, therefore, he 500 to 1000. Thus 
the number of eggs, mentioned by Straehy as contained in those 
large turtles, may not have been exaggerated. The eggs hatch in 
six to eight weeks, aeaotding to the temperature, and the young take 
to the water at once.* 

The Green Turtle is peculiar in feeding chiefly on a vegetable 
diet, while the others are paitly or mainly carnivorous. This species 
is particularly fond of the roots and crown or base of the “ turtle 
grass” or eel-grass (Zotttera marhut ), which grow r s in shallow water; 
but it will also eat various succulent sea-weeds,f and does not object 
to a certain amount of animal food. In confinement they will eat 
fish of any kind. 

They have now become rather shy and wary, so that their cap¬ 
ture, even in large seines, requires considerable skill and patience. 

* The very young turtles are devoured in large numbers by various birds and 
fishes, and doubtless also by the hawksbill and other sea-turtles. Sharks are 
fond of them, even when eight to twelve inches in diameter. 

f Mr. True mentions that the stomach of one taken at Noank, Conn , in 1874 
Was full of Irish Moss (Chondrua crispus), a very succulent and nutritious sea* 
Weed, abundant on the rocks of the New England coast, just below ordinary 
low tides. This would make an excellent food for fattening these turtles in 
confinement. 
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There is every reason to believe that the Green Turtle could be 
raised artificially with much profit, at the Bermudas, in suitable 
localities, where they could be easily confined and fed on their 
natural food, or on some cheap substitutes.* 

The Green Turtle has a wide range, being found as far south as 
southern Brazil, and north to Oape*Hatteras ; rarely on the New 
England coast. Their numbers are rapidly decreasing, even in the 
West Indies, and if not protected they will beoomo practically 
extinct in a few years. 

Their nests and eggs should be thoroughly protected, wherever 
possible, and the taking of female turtles on the beaches, while 
depositing their eggs, should be utterly prohibited, and a close 
period during their breeding season, from March to July, should be 
provided.f 

A similar speoies ( C. virgata) occurs in the Pacific and Indian 
Oceans, and is found on the California coast. 


c.— The Hawksbill/ Caret/ 2brtoiee~*heU Turtle . ( Caretta imbri- 
cata (L.) Merr., 1820j = Eretmochdys imbricata Fitz., Agassiz). 

Fiqure 48. 

This species, though less common than the Green Turtle, is still 
frequently taken about the Bermudas, and is sold for food, though 

* Whether they would breed In confinement is doubtful, but very young ones 
could be secured in the West Indies in large numbers, and brought to Bermuda 
m vessels provided with wells. They are believed to grow rapidly, but I have 
seen no record as to the amount of increase of those that are frequently kept in 
the natural fish ponds, as at Wokingham ; nor do I know whether they receive 
an abundance of suitable food in those places. They will eat purslane {Portu- 
lacca Qltraoea) and grow fat on it (Holbrook and others). This weed is still 
used to feed them in the turtle ponds at Bermuda. Probably they would also 
eat many other land plants, such as pumpkins and cabbages. 

t At present it would probably be impossible to get the various governments, 
owning the islands on which the turtles bzeed, to ooCperate, to any great extent, 
in any such measures. They are more likely, as in the case of the fur seals, to 
wait until the species are exterminated before making laws to preserve them. 
Mnoh might be done, however, by private owner* taking np land* along the 
■bores where they breed and protecting their neata »i^ young, and raising the 
young for the nort hern markets, 

* T1 *®J8* nerio nwn « Caretta Men., 1890, baa dear priority over Krttmoekelvs 
Fits., 1848 (as a subgenos), adopted by Agassiz, as a genus, in 188?. As used 
in 1890, it included also Thalateoehely. Fit*., 1841, but the elimination of the 
latter restricted the name to the type, C. imbricata, for which it ihovUA he need 
Another allied species (C. tquamata Ag., Kr.) is found in the Pacific and Tndu.. 
Oceans, and also occurs on the California ooa at. 
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at a smaller price. It is taken in seines, in the same manner. When 
confined in the turtle ponds it is apt to bite the Green Turtles, being 
more pugnacious. It is carnivorous in its diet, feeding upon fishejs, 
mollusks, orustaoea, small sea-turtles, etc. These and *all the other 
sea-turtles are said to be very fond of the Portuguese man-of-war 
( Physalia ), which they eagerly* devour, shutting their eyes to avoid 
the stings of its tentacles, which they continually brush away with" 
their flippers, and when thus feeding they are so preoccupied that 
they can easily be approached by a boat and captured by hand.* In 
confinement they will eat meat and fish of all kinds, as well as turtle 
grass and purslane. This turtle never becomes so large as the Green 
Turtle, seldom exceeding 150 pounds in weight, even in the West 
Indies, though specimens much larger are sometimes taken. Those 
caught about the Bermudas are generally much smaller.! In the 
West Indies and on the Florida Keys they breed at the same season 
as the Green Turtle, and lay their eggs in the same way. The eggs 
are well flavored ahd much sought after as food by the natives, like 
those of the Green Turtle. The flesh of the young llawksbill is 
considered palatable, and is often sold in our markets, but that of 
the old ones becomes tough and oily, so that it is not valued as 
food. In fact, it is said to be often very unwholesome in the West 
Indies, having purgative properties, perhaps due to the food that it 
eats there. 

The shells or dermal plates of this and the similar Pacific species, 
known as tortoise-shell in commerce, is of considerable value, when 
taken from large adult specimens. A large turtle may yield 12 to 
15 pounds of shell, of different grades. The dorsal plates are the 
thickest and most valuable, but all are utilized. 

This species ranges from Florida and the Gulf States to Brazil, 
and throughout the West Indies; it is rarely seen as far north as 
South Carolina. 

d.—The Loggerhead (Thalassochelys caretta (L.) True.sr T caouana 

(Bon.) Fitz.) 

Figure 49. 

The Loggerhead is now rare in Bermuda waters, occurring only 
sporadically. Probably it was much more common in early times, 
for though the early writers did not distinguish the different species, 

* 8 m Mr. Carman's account, in Bulletin U. S. Nat. Mua., No. 25, p. 294. 

f Governor Lefroy stated that the largest one taken in many years weighed 
150 pounds. 
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it is quite probable that some of the largest ones referred to by 
them were Loggerheads, especially as their eggs were said to have 
been as large as goose-eggs, which would apply to this species better 
than to the others, for it has the largest eggs. In the West Indies 
and at Florida Keys it is sometimes of very large sise, specimens 
weighing 450 pounds haviug been taken not infrequently. Mr. True 
states that it sometimes weighs 1500 or 1600 pounds, and that one 
which was taken in 1871, weighing about 850 pounds, was 0 feet in 
length and 9 feet across the outstretched flippers ; the head was 11 
inches long and 8 broad. Mr. Garraan could get no positive evi¬ 
dence of any weighing over 850 pounds. 



Figure 49.—Loggerhead. Figure 50.— Leather-back. 


The Loggerhead has a wide range ; it is commou from Virginia 
to Brazil, and occasionally crosses the Atlantic to the Mediterranean 
and the coasts of England. It breeds commonly on the coasts of 
Florida, Georgia and South Carolina, and rarely as far north as Vir¬ 
ginia, while small specimens, weighing 30 to 40 pounds, are common 
off the North Carolina coast. Occasionally it has been taken off the 
New England coast, coming north in the Gulf Htream. 

A similar species ( T. Japonica (Them.) szolivacea Each.) occurs 
in the Pacific and Iudian Oceans. 

The flesh of the Loggerhead is not valued as food, though small 
ones are sent to the markets, but the old ones become so tough, 
musky, and oily, that they are undesirable. The eggs are as good 
as those of the other species, and are equally numerous. The shelly 
plates are thin and not well colored, so that they are of little value 
in the arts. 

Its food is similar to that of the HawksbiU, but in the West Indies 
it has the habit of feeding also on a large massive sponge, which is 
therefore called the “ logger-head sponge,” and gives its name to 
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Key,” in the Bahamas, where it is said to grow abund¬ 
antly* It is also said to be very fond of the great conch (Sirambus 
gigas), and to bite off the spire of the shell in order to extract the 
meat. 

e.—The Leather-back; Trunk Turtle; Leather Turtle. (Sphargis 
coriaeea (M Gray.) 

Figurk 50. 

This huge turtle now occurs irregularly at Bermuda, but it prob¬ 
ably bred there in early times, with the others. Its habits are similar 
to those of the Loggerhead, and it has the same wide range, though 
it is less common. 

On the American coast it has occasionally been taken as far north 
as New England and Nova Scotia ; it migrates northwards in the 
Gulf Stream and sometimes crosses to Europe. The Leather-backs 
of the Indian and Pacific Oceans are believed to be the same species. 

It grows to a larger size than either of the other species, sometimes 
weighing over 1600 pounds. Many specimens over 1000 pounds in 
weight have been recorded ; such individuals are about 7 feet long. 

Gosso refers to the record, in the local paper, of a specimen cap¬ 
tured in Jamaica, April 10, 1840, while laying its eggs. Five or six 
dozen eggs, “ the largest the size* of a duck's egg,” were found in 
the first nest, Mareh 30th. The size was 0$ feet long; 9j^ feet across 
the flippers; circumference of neck, 3] feet; length of hind flip¬ 
pers, feet. 

/.— The Bermuda Lizard. (Eumeces Ion giro stria Cope.) 

Figure 51. 

This lizard, which is a very active species, is by no means common, 
except in particular localities. We saw very few lizards except on 
Castle Island, where they arc common among the ruins of the old 
forts and walls, and also in crevices of the cliffs. Although they 
may be frequently seen basking in the sun, it is difficult to obtain 
specimens of them, except by shooting them with dust shot, though 
a few were caught alive by turning over stones. They drop the tail 
very readily. Two stylos of coloration were noticed, both in the 
living and preserved specimens. One of these varieties, which is 
distinctly stripod with two latero-dorsal light lines, was thought by 
Mr* Garman* to be the young, but among those that* we obtained 

* Mr. German in Bull. IT. S. Nat. If us., No. 25, p. 297, note, gives a detailed 
description of this specie^ 
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they were as large as the unstriped ones, nor is it a sexual differ* 
enoe. 

We also found it, in small numbers, on Charles (or Goat) Island, 
which has not been inhabited for 260 years, and is very dry and 
barren, with few insects, except ants, on which the lizard probably 
feeds. A few individuals were seen in certain plaoes on the Main 
Island, in walls, but it was regarded as rare by the natives, many of 
whom had never seen it at all. 

Matthew Jones, 1869, reported it as common. The early writers 
did not mention it, but they were not close observers of small crea¬ 
tures. So far as known, it is an endemic species, not very closely 
related to any species found elsewhere. Its occurrence on the small 



Figure 51.—Bermuda Li sard (Ewnects longtrottris). 

barren islands indicates that its occupancy dates back to a remote 
period when nearly all the islands wer$ united by land. 

Probably it was originally much more abundant and more gener¬ 
ally diffused than at present. Very likely the wood-ratB and com¬ 
mon gray rats, which are abundant, prey upon its eggs and young, 
and thus reduce its numbers. Owing to its quickness and the inac¬ 
cessible holes to which it retreats, it can scarcely be destroyed by 
any other enemies here. There may be no rats on Castle Island,'— 
at least we saw no evidence of any. This may account for its 
greater abundance there, where food would seem to be very soarce 
indeed. 


A l.—Decrease of certain Fiehee and Shellfish, 
a.—Former Abundance of Fishes. 

The early writers describe, in expressive terms, the remarkable 
abundanoe of the edible fishes when they first landed, and give lists 
of various species that they took, most of which can easily b<f identi- 
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fied now. But they also state that the fishes soon became more shy 
and scarce, so that they had to go farther away at sea to catch them. 

The fishes have contributed largely to the food of the Bermudians, 
ever since the first settlement, and therefore it is not strange that 
they have decreased both in number and size. But it is difficult to 
determine definitely how much they have decreased, for accurate 
records and statistics are lacking. Moreover, it is possible that 
natural physical causes, as in the instance given above (ch. 19), may 
haye, in other cases, caused the death of multitudes of fishes. How¬ 
ever, it has long been recognized in Bermuda that legal restrictions 
were necessary to prevent the wanton destruction of the fishes. 

Silvanus Jourdan, in 1010, gave the following account of the 
fishes: 

u Sir George Summers, a man inured to extremities (i*nd knowing 
what thereunto belonged) was in this service neither idle nor back* 
warde, but presently by his careful industry went, and found out 
sufficient of many kind of fishes, and so plentifull thereof, that in 
half an houre he tooke so many fishes with hookes, as did suffice the 
whole company one day. And fish is there so abundant, that if a man 
steppe into the water, they will come round about him : so that men 
were faine to get out for feare of byting. These fishes are very fat 
and sweete, and of that proportion and bignesse that three of them 
will conveniently lade two men: those we call Roekfish.* Besides 
there are such store of mulletsf that with a seane might be taken at 
one draught one thousand at the least, and infinite store of Pilchards, 
with divers kinds of great fishes, the names of them unknown to me: 
of tray fishes very great ones, and so great store, as that there hath 
been taken in one night with making lights, even sufficient to feed 
the whole company [150 persons] a day.” 

The following is an extract from the account of Wm. Straehy, 1010: 

“The shoares and Bayes round about, when woe landed first 
afforded great store of fish, and that of divers kindes, and good, but 

* The rtfok fishes [MytUroperet i bonaci and other species, see plate xov, figs. 
8, 4) still grow to large size, those taken off the outer reefs sometimes weighing 
90 to 100 pounds, but such large specimens are not now found In shallow water. 
Very likely the Hamlet Grouper (plaie xov, fig. 9), may also have been here 
included as a Rookfish, though Hughes, in 1014, distinguished between groupers 
hnd rookflsbes. This fish has always been one of the commonest of the large 
Bermuda market fishes, often weighing 90 to 80 pounds, but it may have been 
still larger and much more abundant at first. 

f White Mullets (Mugil BrasiNensis), fig. 58, are still found here, but not in 
great abundance. Pilchards are still abundant. 
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it should secme that our fiers, which we© maintained oii the slioares 
aide drave them from us,* bo as wee were in Home want, untill wee 
had made a flat bottom© Gundall of Cedar, with which wee put off 
farther into the Sea, and then daily hooked great store of many 
kindes, as excellent Angell-fish,f Salmon Peale [not identified], 
fionetas, Stingray, Cabally, Scnappers, Hogge-ftsh (Lachnolctimus), 
Shark©*, Dogge-fish, Pilchards, Mullets, and Rock-fish, of which bee 
divers kindes: and of these our Governour dryed and salted, and 
barrelling them up, brought to sea five hundred, for he had pro¬ 
cured Salt to bee made with some Brine, which .happily was pre¬ 
served, and once having made a little quantity, he kept three or 
foure pots boyling, and two or three men attending nothing elB© in 
an house (some little distance from his Bay) set up on purpose for 
the same worke. 



Figure 52.—Green Angel-flub. 

Likewise in Furbushers building Bay wee had a large Sein, or 
Tramell Net, which our Governour caused to be made of the Deere 
Toy lea, which wee were to carry to Virginia, by drawing the Masts 
more straight and narrow with Roape Yarn©, and which reached 
from one side of the Dock to the other: witb»which (I may boldly 
say) wee have taken five thousand of small and great fish at one 
hale. As Pilchards,! Breames, Mullets, Rocke-fish, &c., and other 
kindes for which wee have no names. . . . True it is, for Fish in 
everie Cove and Creeke wee found Snaules, and Skulles in that 
abundance, as (I thiuke) no Hand in the world may have greater 
store or better Fish/ 1 

The following is from Gov. Moore’s description, 1612: 

“ With a hook© and line wee tooke more then our whole company 
was able to eate. So that there was enough to feed many more. 

* This was more likely due to the constant Ashing carried on at that time. 

t The Green Angel-fish {Angelichthyn cUiaris ) is still common end highly 
esteemed as a food fish. 

X This was probably the Hartngula, macrophthalma Ban., Still called pilchard 
here, and Often seined in large numbers in'the spring, 
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The next day after the Sabbath wee went with our net and boat, 
and if we would have loaded two boats we might: and ho you may 
do day by day. Fishes do so abound, and they be of these sorts, 
Mullets, Brearaes, Hogge fish, Roek fish and Lobsters [Panulirus 
argus\, with more sorts of other Fish which I cannot name.” 



Figure 58 —White Mullet {Mngit Brazit(ensis). 


The following is by the Rev. Mr. Hughes, 1011: 

“For the present Tobacco is the best com modi tie, and for victuals, 
if men have boates, nets, lines, hookes, and striking irons, they may 
have good fish at all times, as Rockfish [PL xcv, figs. 8, t], Angell- 
fish, llogge-fish, Amberfish [ Seriohi J, Cutlefish [Octopus or SquidJ, 
Pilot-fish, Ilodgehogfish [JJiodou], Cunnyfish [Coney-fish, PI. xcv, 
fig. 1 J, Old wives, Stingraies, Snappers, (Troopers, [hamlets J, Cavallies, 
Morraies, Mullets, Mackerels, Pilchers [pilchards], Breames, Lobsters, 
Turtles, Sharkes, <fcc. Also heere are Eeles in freshwater ponds 
[true Anguilla, still found]. Rivers here are none, but ponds and 
wellcs of very good and holsome water, and a water descending from 
an hill, which tloweth and ebbeth with the sea, and yet drinketli 
alwaies sweet like railke.” 

(Governor Butler ga^e the following account of the fishes : 

“But above all the rest of the elements the sea is found most 
aboundantly liberall to then islands ; hence have they as much cxcel- 



Figure 54.—Hock fish (Mycieroperea bonaci). 


lent fish and of a much variety© most easily taken as any place in 
the world ; the most of which being unknown to our more northerly 
partes, have lately gotten them names, either from their shapes or 
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conditions, as the large rook fish [Mycteroperoa bonaei, and others], 
from his like he we, and hauntinge among the rookes; the fatto 
hogge fish [Lachnolaitmts maximus ], from his swine-like shape and 



Figure 55.—Hog-fish (Laohnolatmus maximus). 


snoute (for this is not the old knowen [European] bogge flshe with 
prickles on his back); the delicate amber fish [gerlola], from bis 
taste and smell; angell fish; cony fish, the smale yellowe tayle 
[ Ocyurus], from that natural! pointeinge; the great grouper [hamlet 
grouper, pi. xcv, fig. 2], from his odd and strange gruntinge ; with 
many other kindes, some of them knowen to the Americans only, as 
the porguise [porgy], the cavallo, the garrfish; the rst in oommon 
to them with other continents, as they are in parallel with them, as 



Figure 55a.-—Amber-fish (darfeto Dvmereili), %. 


the whale, the sharke, the pilote fish, the sea-breame, the oyster 
[pearl oyster], the lobster [Panulirue, pi. aciv] ; and, for the 
araphybians, the tortoise [sea-turtles], with divers others tedeous to 
reherse.” * 

Most] of the species here named are still called by the same 
names by the fishermen, both here and in the Bahamas. 
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We also learn from Governor Butler and Captain Smith, that in 
the famine of 1014-15 moat of tho people lived for some two or 
three months mainly on the fishes that were caught under the guid¬ 
ance of Governor Moore, who mado great exertions in this direction. 

Governor Butler, in describing the famine, thus alludes to this 
fishing: 

“The people being once againe for the most part all of them at 
the towne, [after they had been removed from Port Royal] the 
Governour takes exceedeinge care for their releife, and trimminge up 
all his botes, manns them with the best and ablest of his men, and 
so putts them to continuall fishinge for the rest; in so much that 
ordinarily 150 and sometimes 200 great fishes are brought home in a 
daye: at last the hookes and linos groweing scarce, he causeth the 
smithes to make hookeB of old ruHtye swords ; and cutting a cable 
belonging to the pinnace called the Thomas, setts the people on 
worck to make lines, and oft times would he rise himselfe at mid¬ 
night, call up his fishermen and sett them out to sea : with which 
course and by which meanes for two or three monethes wer the peo¬ 
ple in some convenient fashion kept and maintayned.” 

We learn other details of thin matter from Mr. Hughes and Capt. 
John Smith, who add that finally these crude hooks and lines gave 
out, and then there was much suffering and many deaths from 
disease and starvation. 

For a number of years after this, the wild hogs, sea-birds, and 
sea-turtles having been already mostly destroyed, the fishes furnished 
a large proportion of their food, and some of these early writers 
speak of the rapid decrease in their numl>ers. This decrease in the 
fishes, due to overfishing, soon attracted the attention of the govern¬ 
ment. In March, 1027, the Assembly passed the following law : 

" An act against the drawing of Pilchards and ffrye to make oyle.” 

“ Whereas it hath bone and still is a usuall Custom© of the Inhab¬ 
itants >of theise Islands to hale and draw pilchards in severall bayes 
and places where they do© frequent, more for the benefitt of the oyle 
than present use of fishing, to the generall losse of the same Inhab¬ 
itants, not only by reason of the destroying of very much frye but 
also to the greate losse and prejudice of the said Inhabitants by 
chasing away other greate flshe from the shoare, wch live upon the 
said frye. And further doth hereby cause the said Pilchards and 
other small fish to be so shie that there is greate scarciety of Bayte 
for necessary fishing, wch beeing considered by this worthye and 
grave assemblie. It is enacted by the power and authoritye of the 
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same. That from henceforth noe manner of pson whatsoever do 
hale or drawe any pilchards or other frye or small fish (unless for 
baite or food) out of any of the bayes or other places belonging to 
these Islands as aforesaid. And the rather for that it is a greate 
relicfe being taken only for baite to bring in sea fishe, and otherwise 
a greate losse, especially in tyme of scarccitye of corne. And it is 
further enacted by the power and authority aforesaid, that noe man 
of what quality so ever shall hale or drawe in any bay or about any 
Island wth any long netts any manner of breames, to the distruccon 
and fraying of the greate fishc from shoare, but only wth netts of 
Tenn fathom long at the most, in forfeiture of the said netts soe need 
to be sould, and converted to genrall uses of the plantacon.” 

Capt. John Hmith, in 1629, says that there were “fish enough but 
not so much near the shore as it used.” 

A law was passed Jan., 1677, against taking “White-bone 
Porgaye ” when schooling in April and May, except for immediate 
family use. Modern laws, regulating and restricting the methods of 
fishing, have been in force for many years, and have, without doubt, 
been very useful in preserving some of the most valuable fishes.* 

Although the records are rather indefinite, there can be no doubt 
whatever that the larger and more important fishes decreased very 
rapidly during the first 20 years of the settlement, and probably 
they continued to decrease more gradually during all the 17th and 
I8tb centuries, because during that time the inhabitants used fish 
very largely as food, there being but little meat or fish imported. 
Moreover, there was a considerable fishery carried on in the 18th 
century for the export trade with tire West Indies. The fishes 
exported are said to have been mostly Hamlet Groupers {Bpinephdus 
8triatu*) $ but probably various other large fishes were taken for this 
purpose, especially the several species of Bockfishes (as Myotero - 
peroa bonaei , M. tigris, M. falcata , pi, xcv), and the large Hogfish* 
{Lachn olaimus maximus, fig, 66), The latter was evidently very 

# During the months of May, June, July, and August, it is illegal to oatoh any 
fish with a net of less than a four inch mesh—excepting turtle, east, or fry nets, 
the use of which, for their respective purposes, is not prohibited. The catching 
of Oysters and Scallops is illegal during the same months. Harrington Sound is 
prohibited water the year round for any other than a cast-net, used to take fish. 
The selling of Stockfish and Hogfish under 2 lbs.; Porgy and Hamlet under 1 lb.; 
Shad, Bream, Yellow Grunt, Chub, and Mullet under 5 inches in length is 
illegal. Turtles (except the Hawksbili) must not be taken if finder 10 lbs. in 
Weight, save for the purpose of stocking turtle ponds. The destruction of fish 
hi inland waters by explosives is prohibited. 
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abundant in the early tiroes, for it gave its name to Hogfish Cut, 
Hogfish Ledge, and Hogfish Beacon. At present it is by no means 
abundant, though many of moderate size, the largest weighing 15 to 
20 pounds, are still brought to the markets. However, owing to the 
great extent of the outer reefs, it is not likely that the fishery will 
be reduced much below its present standard by the methods now 
practiced. 

c.— The Bermuda Lobster . (Panulirus argtis.) 

Fionas 56. Puik XCIV; Fioure 1. 

Most of the early writers mention the Lobster or Crayfish as 
abundant, and Strachy says that they could be found under stones, 
on the shores, indicating that it was far more abundant than at pres- 



Figure 56.—A Urge Bermuda Lobster (lYmuttm# argrus), and a characteristic 

Bermuda fish-trap. 

ent, though it is still taken in considerable quantities, both in traps 
and by spearing it. The fish and lobster traps used in Bermuda 
are rather peculiar in construction, looking like two square crates, 
united cornerwise, and with the funnel-shaped entrance in the reen¬ 
trant angle* (Figure 56.) But the principle involved is the same as 

Tjuvs. Coen. Acad., Vol. XI. 45 July, 1902. 
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in the simpler New England lobster pots. A skillful person may 
still obtain many lobsters by quietly rowing along the reefs and 
rocky shores and spearing those that show themselves in front of 
their holes or dens, which are under stones 01 in cavernous places in 
the reefs. They rarely weigh more than ( JO pounds, but most that 
are taken for the market do not exceed 4 or 6 pounds. As they 
have no large claws, the weight is much less, in proportion to the 
size of the body, than m the American lobstei. The flavor is equally 
good, but perhaps rather sweeter 

The colors, especially in the young, ate bright and striking, the 
back is greenish, specked with yellow; usually there is a row of two 
or three large, round, pale, yellowish spots along each side of the 
back of the abdomen ; the telson and caudal ap]Hmdages are hand¬ 
somely banded near the borders with black and white ; the legs are 
light blue, whitish below. 

The decrease in *tlie numbers of the large and voracious fishes, like 
the groupers and roekfisbes, would naturally have had a tendency to 
cause an increase in the number of lobsters, for those fishes and 
many others depended upon the lobsters for a part of their food. 
This, in a measure, has counteracted the effects of the lobster fisher¬ 
men. Owing to the absence of claws the Bermuda lobster is a very 
helpless and thnid creature, depending for safety upon quickly 
retreating into its holes on the apptoach of an enemy. It has great 
fear of the Octopus, which often captures it. 

d.—The Land Crabs . (Oecaveinus lateralis From., etc.) 

FtOciW 57. 

The Land Crabs were mentioned by Capt. John Smith as very 
abundant and injurious, u As thick in their Burrows as conies in a 
Warren and doe much hurt,” 



Figure 57 —Laud Crab, (Qtcarcinun laUralin.) 


Complaints were also made that persons in digging them for bait 
trespassed on the lands of others and did much damage by digging 
large holes, so that an early law was passed to prevent that evil. 
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No mention is made of its being used as food, except in one instance, 
by Capt. Smith (see under Whelk), This may, however, have been 
oommou in times of scarcity, for the land crabs are much eaten in 
the West Indies, by the natives. 

This smaller land crab is still common enough in certain barren 
and sandy localities, as at Tucker’s Town, and especially on the 
smaller uninhabited islands, wherever there is sandy soil, but it is 
evidently far less abundant than formerly. Probably the introduc¬ 
tion of poultry was an important cause of this decrease, for turkeys, 
chickens, and other species will greedily devour the young crabs. 
The adult crabs often make a burrow tlnee or four feet deep and six 
to seven feet long. These are often situated among the matted 
roots of cedars, or between and under large rocks, so that they are 
very secure. The living specimens arc reddish brown or chocolate- 
brown above. 

The great Land Crab [Card*soma Guanhumi* Lat.) is compara¬ 
tively rare. It is often 16 to 18 inches acioss its outstretched legs, 
with the oarapax three to four inches across It makes very large 
and deep holes. We saw a number of these holes at Hungry Hay, 
among the roots of cedais, where they could not he dug out without 
great labor. It also occurs on Cooper’s Island, whence I have a 
specimen sent by J. M. Jones, many years ago. Mr. Moseley ob¬ 
tained specimens by using torches at night, which w T e did not have 
an opportunity to try. This species was probably much more abun¬ 
dant formerly than at present. 

e, — The Devil Eish ; Octopus ; “ Scuttle ( Octopus rugosus Bose). 

Plate XCIV, Fimmi. 2 

This large octopus is by no means uncommon, but the fishermeu 
claim that it was formerly more abundant. The decrease in the 
large Rockfishes and Groupers that feed on the Octopus would seem 
to have favored its increase, but on the other hand, it is taken by 
the fishermen in considerable numbers for bait, by the use of grains. 
It is sometimes eaten by the natives, but probably to no great extent, 
owing to the abundance of excellent fishes. I am not aware that it 
is ever brought to the market, as it is in many other countries. The 
largest are said to have weighed 40 to 50 pounds, with arms 7 or 8 
feet long. The largest that we caught by hand were only about five 
feet across the outstretched arms.” 1 

♦ We oaptured about a dozen by band, in shallow water, suddenly grabbing 
them around the neck and holding them firmly till their violent struggles were 
subdued. They make a lively fight for a short time. 
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/.— Gastropods: Whelks ; Cothehs^ etc, * 

The “ W'tlk” or West Indian Whelk . (FAvona pica) Seep. 404, 
figure 22 a. 

This mollusk was apparently referred to by Stracby in 1010, under 
the name of Wilke : u We have taken also from under the broken 
Rockes, Crevises,* oftentimes greater than any of our beat English 
Lobsters; and likewise abundance of Crabbes, Oysters [Pearl oys¬ 
ters], and Wilkes.” 

Capt. John Smith, describing the famine of 1614-15, says : “One 
amongst the rest hid himself in the woods, and lived only on Wilkes 
and Land Crabs, fat and lusty, many monethe.” 

Henry May mentioned that they burned the shells of “ wilkes ” 
and pieces of limestone to make cement for fhe seams of their 
vessel, by mixing the lime with turtle oil. 

These and other incidental allusions to the “ wilk,” render it prob¬ 
able that this mollusk, still known as “the whelk” or “wilk” in 
the West Indies, and used there in many places as food, was abun¬ 
dant at the time of the settlement of Bermuda and was used as food, 
more or less. It is a shallow water species, with a large conspicuous 
shell, and therefore easily taken. 

But no living specimens have ever been found here in modern 
times,f so far as recorded, nor could I learn that any had been taken 
within the memory of the oldest inhabitants. However, its shells 
arc abundant as fossils in the sand dunes and in the teolian limestones 
all over the islands, where they had doubtless been carried on the 
backs of the land hermit crabs ( CmobUa diogenes , see fig. 22<ar, p. 
464). At present these same crabs again utilize the old fossil shells, 
when they find them weathered out and scattered loose on the sur- 
face, as they often are. 

We also dredged up two dead, but perfect, specimens from about 
ten feet of water, in “ The Reach,” at St. George’s, but they may 
have been buried under the calcareous mud many years, without 
showing much alteration. 

Somewhat better evidence was obtained by digging in the kitchen 
middens at Castle Island, probably deposited about 1812, in which 
we found a few broken but unaltered shells of this species, looking 
as if they had been broken to extract the meats. 

* This is tho Bermuda Lobster (f*amdiru$ argu*), etiU common, but now rarely 
found under the stones on the shore. 

t During our visit in 1201, a Urge number of these “whelks,” brought alive 
from the Bahamas, were liberated in Hamilton Harbor, by Mr. Roberta, so it 
may become naturalized here. 
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It is probable, therefore, that this was a species formerly common, 
but exterminated by the settlers for food. Probably it was rare even 
in 1812, otherwise there would have been more shells in the kitchen 
middens. The last of the race may have been exterminated by the 
soldiers in 1812, or perhaps by some natural cause, about that time. 

The Great Conch or Pink Conch . (Strombus gig as.) 

The large pink conch has, in recent times, been so extensively 
fished for sale to visitors that its numbers have very much decreased, 
though some are still taken in a few places. One of its localities is 
in Castle Harbor, about half a mile north of Castle Island ; another 
is in Great Harbor. 

The TrumpeX Shell ('Triton nuriegatus.) 

This large shell has also become ran* in these waters, only a few 
►cattering specimens being now found. 

The Spotted Cowrie, {Cypnva exanthema.) 

This handsome shell has also become very rare, like several others 
that are caught for sale as curiosities. Some of the specimens for¬ 
merly taken were of great size and very handsomely colored. I 
have seen some that were H inches or more in length. 

g. — Bivalves: Scallops; Oysters , etc , 

The Scallop. (Pectcn ziezac Lam.) 

This large scallop is still found in small numbers in certain parts 
of Harrington Sound and in a few other localities, but is said to be 
much less abundant than formerly. Its flesh (adductor muscle) is 
well flavored and it is, therefore, much in demand. 

The Oyster; Pearl Oyster. (Margaritophoru radiata L^m.) 

The so-called oyster of Bermuda is not a real oyster, but is a true 
pearl oyster, smaller in size than most of the pearl oysters of the 
Pacific and Indian ooeaws. It is, however, used to a considerable 
extent as food, but is neither so tender nor so palatable as the Ameri¬ 
can oyster, nor does it contain so much nutritive material. It is 
still fairly abundant in certain parts of Harrington Sound and many 
other places, but is said to bo less abundant and smaller than for¬ 
merly, owing to overfishing. 

In the early days of Bermuda, the settlers and the Company bad 
grejtt hopes of finding valuable pearls in these shells, but though 
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gome were obtained, they were so few and small that the search was 
soon abandoned as unprofitable. 

Silvanus Jourdan wrote as follows : “ There is great store of 
Pearle and some of them very fair round and oriental, and you 
shall find at least one hundred seede pearle* in one oyster.” 

The Mussle, (Area Not* L.) 

It is curious that the name w mussle ” should have been transferred 
to this shell, which is fished up in considerable quantities for food. 
It is mostly obtained by means of u nippers ” in shallow water, for it 
often grows in large clusters, firmly attached to rocks, etc, and to 
each other, by a very strong byssus. Usually it is intermixed with 
“oysters” in the clusters. It is still abundant in Harrington Sound 
and many other places, and perhaps it has not decreased to any 
great extent. It is not particularly well flavored and is rather 
tough, and therefore is not in much demand. 

A true mussle (Modiola tulipa), large enough for the market, is 
also found here, but I could not learn that it is caught Jor food, nor 
does it seem to be abundant. 

The “ rock cockles ” ( Vhama , sp. and Spo7idylus } sp.) are some¬ 
times collected to some extent for* food, but not regularly. They 
are fairly well flavored, as I ascertained by trial. 

Some of the large species of Tellina are also used as food under 
the name of “ clams.” But the large and common bivalve called 
“ Spanish Clam ” ( Codakia tigrina) is considered poisonous. 

33.— Introduction of Domestic Animqfs. 
a.— The Wild Hog*. (See p. 5*9.) 

In a previous chapter the introduction of the wild hogs has been 
described as probably due to pirates or buccaneers who visited the 
island# in the 16th century, rather than to the accidents of ship¬ 
wrecks, for in case of shipwrecks any hogs that might have been 
saved w’ould probably have been afterwards killed and eaten by the 
people who escaped. The chances of hogs escaping from a total 
wreck on the distant reefs would be very small. 

Henry May and his party, in 1503, found them there. He said : 
“In the South part of this Island of Bermuda there are hogs, but 
they are so leane that you cantiot eat them, by reason the Island is 
so barren, but it yieldetb great store of fowle, fish and tortoises.” 

* It seems from another account that this referred to a single lucky^d* 
which was not repeated. 
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This was probably on St. George’s where they landed, and the sea¬ 
son was unfavorable for the hogs. There must have been a long 
period of famine for the hogs every winter, after the cedar and 
palmetto bqrries were all gone, for at that time, and perhaps partly 
in consequence of their previous ravages (see p. 589), there were but 
few other edible plants for them on the islands, though they could 
always find more or less food oast up by the sea on the beaches. 

Silvan us Jourdan stated that Sir George Somers sometimes took 
hogs in one day. Ilis party of 150, who lived nine months on 
the islands, not only depended largely on the hogs for food, but 
also took a supply of the dried flesh to Virginia. But they also took 
pains to gather food to fatten them in confinement. 

8traehy gave the following graphic account of the wild hogs as 
they existed in 1009:— 

“ Wee had knowledge that there were wilde Hogges upon the 
Hand, at first by our owne Swine preserved from the wrack and 
brought to shoare: for they straying into the woods, an huge wilde 
Boare followed downe to our quarter, which at night was watched 
and taken in this sort. One of Sir George Summer’s men went and 
lay among the Swine, when the Boare being come and groveled by 
the Sowes, hee put over his hand ami rubbed the side gently of the 
Boare, which then lay still, by which meanes hee fastened a rope 
with a sliding knot to the hinder loggo and so tooke him, and after 
him in this sort two or three more. But in the end (a little busi¬ 
ness© over) our people would goe a hunting with our Ship Doggo, 
and sometimes bring home thirtie, sometimes fiftie Boares, Sowes, 
and Pigs in a week© alive ; for the Dog would fasten on them and 
hold, whilest the Ilnnts-men made in : and there lice thousands of 
thenS in the Hands, and at that time of the veere, in August, Sep¬ 
tember, October, and November, they were well fed with Berries 
that dropped from the Cedars and the Palmes, and in our quarter 
wee made styes for them, and gathering of these Berries served 
them twice a day, by which meanes we kept them in good plight; 
and when there was any fret of weather (for upon every increase of 
wind the billow would be so great, as it was no putting out with our 
Gundall or Canow) that we could not fish nor take Tortoyses, then 
wee killed our Hogs. 

But in February w'hen the Palme Berries begau to be scant or dry 
and the Cedar Berries failed two months sooner, true it is the Hogs 
grew poore, and being taken so, wee could not i*aise them to be 
better for besides those Berries, we had nothing wherewith to franke 
them.” 
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In Governor Moore's report, of 1612, the following occurs: 

“ Some cise days after our coming, [July] we sent out for Hogges, 
so the company which went out brought home some. I houid your 
mutton of England uot of so sweet and pleasant a taste.”. 

Hughes, in 1614, wrote as follows: 

“Here is no kinde of beast* but hogges and caltes and they bnt in 
one or two places which are thought to come at first by meanes of 
shippe-wrackc. The hogges wore manie but are now brought to a 
staall number.” 

The wild hogs were probably nearly all exterminated within the 
next two or three years; indeed it is probable that most of them 
were killed in 1014 and 1015, during the partial famines that then 
prevailed among the settlers. Governor Butler, in 1019, wrote that 
there wero then “ some fewe wild.” Probably many of the wild 
ones were taken alive and kept as domestic hogs. 

But tame hogs were also taken there from England by the early 
settlers, in 1612-16, and increased very rapidly, as soon as corn and 
other food could Ite provided for them in winter, so that Governor 
Butler, in 1619, said that they were “in great numbers.” Figs were 
used, a little later, to fatten the hogs. (See p. 681.) Ever Hince 
that time hogs have been abundant. 

b.—The Plague of Wood Rats. (Mus tectorum Savi.) See p. 690. 

It was generally believed by the early writers, but without suffi¬ 
cient reasons, that this very destructive rodent was .first brought to 
Bermuda about January, 1614, in the runaway frigate commanded 
by Capt. Daniel Elfred, but the name of the frigate was not given. 
She arrived two months before the “ Blessing©,” and thus relieved 
the famine which then prevailed. 

This was largely due to the fact that the earlier visitors did not 
notice any rats. Thus Silvanus Jourdan, 1010, says : “ The countrey 
(foreasmuoh as I could finde myself, or heare by others) affords no 
venimous creature or so much as a Rat or a mouse, or any other 
thing unwholesome.” 

But such writers were not likely to have noticed a strictly noctur¬ 
nal species like this, which at that time was confined to the cedar 
forests. 

Governor Butler, in speaking of this arrival, wrote as foliowai 

“But howsoever this runne away frigate brought with her a 
timely and acceptable sacrifice of her meale; yet the companions of 
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her meale, numbers of ratts (which wer the first that the Hands ever 
sawe), being received with-all and on a soudaine multiplying© them¬ 
selves by an infinite increase (for thor is noc place in the world ho 
proper for them), within the space of one only yeare they became so 
terrible to the poore inhabitants, as that (like one of Pharaoths 
plagues) the whole plantation was almost utterly subverted therby ; 
and so farr gone it was at last, that it proved Captaine Tucker’s 
masterpiece all his time (which waR not long after) to devise trapps 
and stratagems to conquer and destroye them, though indeed all of 
$hom proved to noe purpose (as you shall see hereafter) untill after¬ 
wards, one moneth of cold and wett weather (probably March, 161H) 
did the deed.” 

In a later chapter he gave many additional details. He, like 
Hughes, attributed the death of the rats mainly to a sjk? 11 of cold 
rainy weather, hut this was, of course, derived from the statement* 
ol others, for it happened l>efore his arrival there. Other writers 
denied that the weather had been any colder than on various other 
occasions. His fuller account is as follows : 

“8one after the conclusion of this assize [March, 1618] came 
a hotte alarnie from Sands his tribe, of a fierce assault made by 
the ratts upon their new sette corne, who scratched it out of 
the ground in the night nN fast as they put it in in the day; 
thes race of ratts being (as you have heard) first brought in by the 
runne away frigate from the West Indies, in Mr. Moores time, began 
presently so sylently and sodainely to encrease (ther being noe place 
of the world more apt to noutish them, partly by reason of the sweet 
temper of the aire, but especially through the general shelter and 
covert that it affords them) that they then became felt before they 
wer feared, and yet not so duely feared as befitted ; so that little or 
noethinge being done against them at that time, ^and lesse in the 
lazie dayes of the six Governours [1615-16], they wer by this time 
gotten to so ranok a head that swimeinge in huge troupes from 
iland to iland (for fishes have bin taken three leagues of at sea with 
whole ratts in their bellyes), they eate up the whole country before 
them, wheresoever they aent, utterly devoureinge all the corne they 
mett with all in an instant; so that, in despight of all the catts sent 
from out of England, and the layeinges of poyeon, the Governours 
often fireinge of the whole ilands, to the huge waste and spoyle of 
much excellent c»dar timber, or whatsoever els could be devised 
against them, they every day more and more so multiplied and grew 
upon the poore amazed people, as that it very little wanted that the 
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whole place had once againe bin utterly and quite left voide of her 
reasonable inhabitants: and with out all question, this ill had not 
fayled to have befallen, had not God (who noe doubt hath an 
especiall worck in the peopling of thes par^a with Christians), by 
his owne hand, in great mercy, swept them all away in an instant, 
when it was least expected ; for not long after that the Governour 
(having thus received this loathed report of this ratt-warro in 
Somersett, and being at his non-plus of newe devises to helpe him- 
selfe), had determined once againe to fall upon another generall 
burncinge of the whole ilands, to the extreame discontent of all men^ 
and especially of Mr. Lewes [Hughes] the minister, who openly 
preached against it, so that the Governour could never endure him 
afterwards; behold by a soudaine fall of a groat store of raine, and 
some cold northerly windcs bloweingc with all, in a moment, and 
when noe man durst so much as hope for so happy a turne, thes 
migbtie armies of ravenous ratts are clean taken awaye, vanish, 
and are scarce one to be found in a share; but in steed of 
them, shortly after, come in marcliinge towards the houses, whole 
troupes of great and fatfce wild catts, who havienge formerly found 
foode ynough upon these vermin abroad, and so become wild and 
savage, are now againe in this their neeessitie, and by want of wonted 
reliefe, forced to returoe to their first tamenesBe.” 

The Rev. Mr. Hughes, who was present during part of the time, 
gave the following account: 

“Let not the hand of God, which lay heavy upon you in Captain 
Tucker’s time [1010-18], be forgotten, when the rats did abound, 
and goe by sea from Hand to Hand, so as no Hand was free, but all 
were like so many Coney-warrens: I say they went by sea from 
Hand to Hand, because fishes have at divers times been taken three 
leagues off at sea, with Rats in their mawes, which sheweth plainly 
that the Rats did swim, and were snapt up of the Fishes. Consider 
what a plague of God they were unto you both within dores and 
without: within they devoured your Come and other provision of 
foode, and your cloathes and shooea (as utyselfe has good cause 
to remember:) without, they devoured your come by scraping it out 
of the ground, when it was new set, the grains which were thrust in 
so deepe as they could not scrape [rotted], until! God in mercy hear¬ 
ing our poor* prayers, tooke them away, on the sodaine in three or 
foure dayes. I mention the time, because I took good notice of it. 
•A® *oon as the Rats were destroyed wild Cats, that were neither 
scene nor knowne to be in any such abundanoe, came marching out 
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of the woods, to your houses, six, seven, or eight in a company : 
then It was in every bodie’s mouth, that the Cats had destroyed the 
Rats, and somo said that the coldness© of Winter killed them. I 
remember indeede that we had a very eolde time a little before they 
were destroyed, which, (I am persuaded) God in mercy did send for 
the killing of th£m, nor (as some doe) to the Traps, nor to the ruinat¬ 
ing of the Islands with fire ; and take heede that your unthankful- 
news bring them not againe, or some other plague as bad.” 

Capt. John Smith, in his General History, 10^4, gave a detailed 
account of these rats, compiled chiefly from the works of Butler and 
llughes, but with a few additions from other sources.* Among 
other items he stated that every man was enjoyned to set twelve 
traps and some set nearly a hundred, which they visited twice each 
night, and that they used ratsbane, and both cats and dogs in large 
numbers, setting fire, and various other devices, “but could not 
prevaile, finding them still increasing against them ; nay they so 
devoured the fruits of the earth that they were destitute of bread 
for a year or two.” He also discussed the various supposed causes 
of their sudden death, and objected to the theory that it was due to 
cold, for he said that “they wanted not the feathers of young birds 
and chickens which they daily killed, and l’alme|to mosse to builde 
themselves warm nests out of the wind ; as usually they did;f 
neither doth it appeare that the cold was so mortal to them, seeing 
they would ordinarily swimme from place to place, and bee very fat 
even in the midst of winter.” He concluded, therefore, that “there 
was joyned with and besides the ordinary and manifest meanes, a 
more mediate and secret work of God.” 

The real cause of their sudden disappearance, as mentioned above 
(p. 590) was, in all probability, starvation after they had destroyed 
all available sources of food, in consequence of their vast increase. 
This disappearance of food, in the winter, would necessarily cause 
their sudden death, “all in three or four days,” as Mr. Hughes 
stated. A very few, however, seem to have survived, for they have 

* His account has been copied entire m Lefroy’s Memorials, I, and by J. M. 
Jones, in Bull 35, U. 8. Nat. Mas., p. 158 Therefore I have not repeated it 
here, but only give the facts supplementary to tho others. 

f In another place he says the neets were built in trees, thus proving that it 
was the wood-rat. 

| It is curious that their starvation was not thought of as the actual cause of 
their death, neither by the early writers nor by Jones and others Who have dis¬ 
cussed this subject in modem times, especially as Hughes and others recog¬ 
nised the potency of starvation in the case of the oats and hogs. 
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been found there in recent times, in small numbers.* They are now 
probably kept down to small numbers by the gray rats, whioh are 
now common, even in the woods and fields, as we learned by trap¬ 
ping them in 1901. We did not succeed in taking wood-rats, but 
that may have been because we did not have an opportunity to set 
traps in the thick swamps, to which they are maitfly confined, it is 
said. But most of the planters, who were questioned, claimed that 
they had never seen such a rat. Therefore it is probably local and 
not in any large numbers. Matthew Jones, 1884, fully describes the 
nests found in cedar trees, and sometimes in low bushes in tine 
swamps, lie states that they are spherical and about a foot in 
diameter, lined with soft materials. Mr. Hurdis also mentions find¬ 
ing this species in 1850, but says he met with it only once in four¬ 
teen years, and never saw the nest. Jones says that they did much 
damage to the oranges. In 1898, I saw bananas damaged on the 
trees by rats, as the owners said ; and very likely by this species, 
though the more common brown rat might also ascend the banana 
stalks. 

As for the time and mode of introduction of this species, it seems 
to mo impossible to believe that it was first taken there by the 
frigate, in 1614. 'Shis frigate might have had some of these rats on 
board, but she was more likely to have had the common domestic 
rats, which may have escaped to the shores and thus gave rise to 
the notion that the subsequent rat plague was due to them. 

But the vast numbers in which the wood-rat appeared a year or 
two later (one year according to Butler) cannot by any possibility 
be explained by the natural increase from any number likely to have 
been contained in any one ship ; for there must have been tens of 
thousands of them, and that in spite of the numerona wild and half¬ 
wild cats then on the islands. Probably these rats had found their 
way to the islands at a much earlier period, either by shipwrecked 
vessels from the West Indies, or by the buccaneers landing there. 
They may have been introduced at the same time as the wild bogs. 
It is also possible that they might have been introduced by the ship¬ 
wreck of the Bonaventura, in 1598, for they are such good swimmers 
that they could easily have reached the land from the wreok at 
North Rocks. Even in the latter case they would have had 21 
years to increase before they attracted attention by tbeir numbers. 
I am more inclined to believe that they were introduced even earlier 
than that. 


* Butler stated that a very few were left In hie time, 1621. 
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As they are very nocturnal in their habits and inhabit by prefer¬ 
ence the thick woods and Bwamps, it is not strange that the early 
writers did not observe them, even if common. But after the 
settlers began to plant corn and other crops aud fruits attractive to 
these rats, they naturally began to collect around the plantations 
and storehouses in large numbers, especially in winter and spring, 
when their natural food was scarce, and thus forced themselves into 
notice at once. At the same time this new source of supply of food 
in the winter would have prevented the death of large numbers 
by starvation, as may have occurred previously on many occasions, 
for their sources of food supply, like those of the hogs, were very 
limited at that season, for lack of native edible plants and seeds. 
(See pp. 589, 590.) 

The Wood-rat can easily be distinguished from the other rats by 
having a more hairy and less scaly tail, and especially by the pure 
white, or nearly white, color of its under parts, while its back is 
light chestnut-brown. It is smaller than the brown rat, and not so 
stout. It is a native of the warmer parts of the Old World, but was 
early introduced into the West Indies, Central America, and the 
southern United States. 

c .— Common Bate and Mice; But*. 

The Brown or Gray Rat ( Mua deeumamis Pallas) and the mouse 
(M. masaulus L.) are very common in Bermuda, both in and about 
the buildings and in the woods and iields, far away from houses. 
We have no positive data as to when they were introduced, but the 
mouse was probably there in the early years of the settlement. The 
Gray Rat probably did not arrive till the middle of the 18th cen¬ 
tury or later. 

The Black Rat (Mas rattus L.) was formerly very common, but 
has been largely exterminated by the brown rat, which arrived 
later, as in most other places in America. Hurdis states that it was 
common about 1850. Jones, 1884, states that it was rare. This rat, 
like the mouse, was probably introduced from Europe with the 
early settlers, or from the West Indies on t*he “ runaway frigate,” in 
1614, There are no native land mammals 41 in Bermuda, except a few 
migrating North American bats. 

♦ # J. M. Jones thought that he had seen a shrew, 1876, bnt it has not been 
seen by others. 

A single specimen of a seal, supposed to be Phoea intuUna, was taken in 
April, 1867. Its skin was preserved by Bertram, and is still extant, bnt I did 
not see it. Bertram recorded its capture in the Royal Gasette, at the time. It 
was also noticed by Hurdis (Rough Notes, p. 840). No other instance ie known. 
It might be the young of the West Indian 
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Two species of bats are known to occur here apparently during 
their autumnal migrations, but yet they may have been brought in 
the holds of vessels. Others may hereafter be observed. The most 
common is the Hoary or Gray Bat (Atalapha cinerea (BeauV.) 
Peters; Allen,* p. 155, pi. xxix-xxxi = Vespertilio pruinotu * flay, 
and in Jones, 1870, and Hurdis=s Zcw/crw cinertm in Jones, 1884). 
Several instances of the occurrence of this species are given by 
Hurdis and others, but only in autumn. 

The other, which is much more rare, is the Silver-haired Bat 
(Lasionyterw noctivagans (Lee.) Peters; Allen, 1893, p. 105, pi. xii; 
x\\Scotophilus nootivagans in Jones, 1884). This was recorded 
as taken alive by Hurdis, Oct. 8, 1850. 

It is singular that there aie no native hats known here, for the 
numerous caves would seem to afford excellent homes for them. 
Some of the earliest writers mention the occurrence of hats, but they 
were probably only the migratory species named above, though the 
season of the year was not given. Possibly there were resident 
species at that time. 

d.—The Wild or Half wild Cat*. 

In the accounts quoted above, fltrachy, Hughes, and Governor 
Butler (pp. 712-715) describe the great abundance of feral cats that 
came out of the wood to the settlements, when the rats died out, as 
an unexpected and surprising event. They evidently believed that 
the cats had been on the islands before the settlement in 1012, and 
that they had been living there in the feral condition, feeding on the 
rats. This may have been correct, and if so it would go to prove 
that the rats had also been there longer than was then supposed. 

It is mentioned that the party shipwrecked there in 1009 saved 
their ship dog and also some live hogs, (See Stracby’s account, 
quoted above.) Therefore they probably also saved their cats, if 
they had any, which is almost certain to have been the case. These 
cats escaping into the woods and increasing as they do there, might 
have given rise, in the nine years, to the large number observed in 
1618. Possibly cats may have been introduced still earlier, like the 
hogs, but we have no record of any being there in 1809. Doubtless 
the settlers carried oats there in 1812, and perhaps every year after¬ 
wards, so that their numbers need not have been surprising. 

* Harrison Allen, M.P., Monograph of the Bats of North America, Bulletin 
U. S. National Museum, No. 48,1898. 
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e .— Cattle and other Domestic Animals . 

A few cattle, goats, sheep, and English rabbits or coneys were 
sent over very soon after the settlement, in 1012, but these first 
importations were probably mostly, if not all, destroyed during the 
famine of 1015. Governor Butler, as mentioned above, stated that 
the lazy people then colonized at Port Royal, rather than to fish, 
killed for food the few cattle then existing and pretended to the 
Governor that they ran into the sea and were drowned. But prob¬ 
ably other cattle were sent out by nearly every magazine ship, for 
several years, till they increased naturally and became common. 

Governor Butler mentioned that Governor Tucker, in 1010, was 
engaged in building fences, to protect his introduced plants against 
domestic animals, and stated that the cattle had been sent partly by 
the general Company, but mostly by the Earl of Warwick. 

Governor Butler, in 1019, also wrote as follows: 

“Ah for the beasts of the field,—cowes and bulls ther are which 
prosper exceedingly ; hogges (wlirrof some fewe wilde) in great 
numbers; Indian and English goates likew ise, but of noe great hope, 
for (like the pigeons) they are also found dead and dieinge in every 
corner;’ 1 ' and lastly, there are a late great increase of tame eonyes, 
the w’hich, being reserved in certain* empaled places about the 
houses, are ther fedd with the potatoe slipps and other simples 
native of the place, the which they eate very greedely ; they fare 
well withall.” 

Sheep do not appear to have been kept in large numbers, at any 
time. Probably they did not thrive >ery well, a« in most hot 
climates. But Hughes, in 1615, says : 

“The Calves and Lambes that we brought out of England, did 
prosper exceedingly, till the hunters met with them. 1 ’ 

f.—Horses. 

I can find no record of the arrival of horses, mules, or asses in tbe 
early years, nor any mention of their presence there for many years 
later. The narrowmess of the highways and of the early streets in 
St George’s indicates that horses and carriages were not commonly 
used there till long after the settlement. Probably the earliest 
horses were only used for horseback riding, by the more wealthy 

* Doubtless due to poisonous plants that they ate, including tobacco. (See p. 
599.) At the present time goats are common enough. 



720 A . E* Ferri#— The Bermuda Islands* 

people. The general use of boats for the transportation of goods 
and persons rendered horses of less importance than in most places. 
Horses, however, mnst have become somewhat common by 1072, for 
some of the militia men were mounted, and orders were given to 
have the horses trained so that they would Rtand the noise of drams 
and the discharge of firearms. 


34 .—Introduction of Birds* 
a ,— Poultry . 

Domestic poultry, inclnding turkeyB, were probably introduced 
by the earliest settlers, in 1612, and became abundant in a few 
years, though Governor Butler stated that the geese and pigeons, 
like goats, did not succeed very well at first. But probably this 
was only a temporary drawback, due to unaccustomed food. 

Governor Butler, 1619, mentions the poultry, as follows : 

u And tlies are the natives of the ayre ; to which have bin added, 
by the late inhabitants, great store ot turkeys and abundance of 
cocks and hens, which every daye growe wilde; numbers of tame 
chicks, and some fewe geese and house pigeons; but thes last two 
like not so well, for by some disagreemge foode they kill them¬ 
selves.” 

Probably some of the native fruits and seeds, which they had not 
then learned to avoid, were poisonous to these fowls.* 

The Rev. Mr. Hughes, J614, says : 

“ The cocks and hennes wee brought with us doe prosper and 
increase much, and are a great comfort unto us.” 

Ducks and the Guinea Fowl or Pintado were introduced later, as 
also the Peacock, etc. 

Mr. Hurdis (p. 407) also mentions the South American Powee or 
Crested Curassow, as not uncommon in his time, kept with other 
poultry as an ornamental bird. 

Domestic Pigeons at certain periods appear to have become half 
wild, and are said to have nested in holes and caverns of the oliffs. 
One locality is still called Pigeon Cave. At present they are not 
abundant, so far as we observed. 

# Mr. Hindis, Bough Notes, p. 808, states that he repeatedly tried, without 
success, to keep imported fowls bought from vessels, but they invariably died 
very soon, though the native ones were perfectly healthy. Some of the people 
complained to us that the Octopus often seised and killed their ducks and geese* 
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b,—>Game Birds, etc. 

The American Quail or Bobinhite. (Colinus Virginianus (L.) Les.) 

Figure 58. 

The early writers do not mention any bird of this sort, therefore 
it is altogether probable that the Quails said to have been found here 
in the wild state more than sixty years ago were introduced by some 
enterprising person at an earlier period, but of this no record is 
known to me. Possibly some governor or army officer fond of shoot¬ 
ing game may have done this.* But it seems to have become extinct 


Figure 59.—Mocking Bird (Mimus poly- 
gloltoa ( L.) Brewer ~ Af. Carol him sis 
Cab.) Both from Webster’s Inter¬ 
national Dictionary. 

here before 1840. Mr. Hurdis, during his entire residence, 1840 to 
1855, did not meet with it. It was subsequently introduced again, 
by Mr. Richard Darrell, about 1858 or 59, according to Capt. Reid, 
and having been better protected by the modern game laws it has 
become common for the past twenty-five years or more. It not 
infrequently comes iuto the poultry yards and feeds with the 
chickens, as I have personally observed. 

The English Pheasant and Partridge were introduced in 1877 by 
Governor Robert M. Laffan, according to Hurdis (p* 407), but 
whether either of them long survived I do not know ; they certainly 
had not beoome common in 1901, if present at all, which I doubt. 

♦ Reference* to the birds of Bermuda are practically wholly lacking iu the 
literature from 1650 to 1850. 

Tuaks. Oo»a. Acad., Vot, £1. 46 Sept., 1902. 



Figure 58.—American Quail or Bob- 
white (Colinus ViryinianuH (L.) 
Lee.) 
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Bahama 6round-dove. ( ColumbigaUlna passerina (L.) Bry., Baha- 
menais Mayard),* 

Floras 10. Paos 480 

The early writers mention no bird corresponding to this, which, 
owing to its very familiar habits, would surely have been noticed 
had it been present in any numbers. Therefore it seems altogether 
probable that it was introduced from the Bahamas like large num¬ 
bers of the plants, but we have no record of the time or manner of 
its introduction. It is mentioned as very common in the earliest of 
the modern lists of birds (1850, 1851). For about 200 years previ¬ 
ously, however, there is scarcely anything recorded concerning the 
birds of Bermuda. It may have been introduced in the 18th cen¬ 
tury, which would account for its present abundance. It does not 
appear to differ from the Bahama form, eveu as a variety. 

c.—Singing Birds. 

Mocking Bird. (Mimus polyglottos (L.) Brewer=df. Carolinensie 
Cab.) 

Florae 59. 

A few individuals of this species seem to have been introduced at 
several dates One instance was at Bailey Bay, in 1892. Six pairs 
aie said to have been liberated at St. George’s, in 1893, by Capt. 
Myers, but I have seen no record of the looality from whence they 
came. 

It has increased very slowly and is still far from oommon, though 
often seen m a few localities. It seems to be more fond of the 
Walsingham region than any other. It seems strange that it has 
not increased more rapidly, as it has few enemies, unless the English 
Sparrows or Catbirds destroy its eggs. Some of the West Indian 
Mocking Birds, as M. orpheus, etc. might be better adapted for the 
locality. 

English Sparrow . (Passer domesticus (L.) Koch.) 

The European sparrow was introduced here in 1875, as previously 
into the United States, under the impression that it would prove 
very beneficial by destroying insects, which it has not done to any 

*1* was first Identified as the Bahama irabepeeiee by Mr. A. Hyatt Terrill 
(Antsr. Joum, Science, xii, pp, 54-90, and The Osprey, v, Jane, 1901, p. 88). Mr. 
Bangs described it, about the tame time, bat apparently a few days later, as a 
n«w species (C. Bemudfcroa) in the Auk, July, 1901. See also this vol., p. 88, 
for discussion of dates. 
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appreciable extent* It has, however, become very abundant and 
familiar in all parts of the islands and does considerable damage to 
fruits and in other ways, so that it is generally considered a nuisance. 
It does not confine itself so much to the settlements and highways 
as in the United States, but is seen everywhere in the fields and 
woods. It is accused of destroying the eggs of other more useful 
birds, as with us. The Bluebird, especially, is said to suffer thus 
from its depredations. In 188U, an act was passed “ To encourage 
the destruction of Sparrows.” But this did not seem to cause any 
apparent decrease in its numbers, though the amount paid in boun¬ 
ties is said to have been £800 in one year. It was introduced into 
Bermuda from the United States in 1875. 

European Tree-Sparrow, (J Passer monlanus (L.) Koch.) 

This bird is apparently not uncommon. It was probably intro¬ 
duced accidentally with the English Sparrow and has similar habits, 
but it is less familiar. It was first recorded by A. H. Verrill, who 
found it common in Paget Parish, March, 1901.* 



Figure 60.—European Goldfinch (Cardueiis cardueli* (L.) Schfif.) Phot, from 

life by A. S. Verrill. 

European GoUfftncL (Carduslis varduelis^L.) Schfif.) 

Figure 60. 

This elegant little bird is becoming quite common in certain locali¬ 
ties and seems to be fully naturalised. Numerous specimens were 

seen in 1901, especially about Hungr y Bay. _ 

^#AmerTjour. Science, xii, p. 64, July, 1901; and The Osprey, July, 1901. 
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It was recorded by Capt. Reid (1884), as seen in a single instance 
in 1875. He thought that it might have been an escaped cage-bird, 
but it is not improbable that efforts had been made before that to 
introduce it here. A considerable number of cage-birds of this and 
other species are said to have escaped from a wrecked vessel, near 
St. George’s, about 1885, and the recent increase is supposed to he 
due largely to that event. 

American Goldfinch. (Astragalinus tristis (L.) Cab. as Spinus trie - 
tie Boie.) 

Figure 61. 

This was also seen, in March, 1901, and is said to have been intro¬ 
duced intentionally, in 1896, although it may have come here previ¬ 
ously, from time to time, as a migrant. Hurdis mentions a small 
flock of yellow birds, supposed to have been of this species, seen in 
March, 1850, but not shot. 

European Wh eat-car. (Saxicola cenanthe Beck.) 

This bird is now common in some places and seems to be fully 
naturalized. 

It was seen in flocks, especially at Coney Island and near St. 
George’s. It is said to have escaped from the wrecked vessel, about 
1885, like the Goldfinch. 

European Starling . (Stum us vulgaris L.) 

Figure 02. 

Several wild specimens of starlings have been observed at different 
times, and it may now be sparingly naturalized Perhaps it escaped 
from the wrecked vessel, about 1885, with the Goldfinch and other 
cage-birds. 

* 

Figure 61 .—American Goldfinch Figure 62—European Starling 

(Astragalinus tristis Cab ) (Slumtts vulgaris L.) 

European Skylark . {Alauda arvensis L.) 

Hurdis recorded the occurrence of the Skylark, June 12, 1850. 
lie shot one male specimen which had the song, habits, and appear¬ 
ance of a wild bird. It has not been recorded by recent collectors. 
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Note.—The following are the principal works on the birds of Bermuda; 

William Jardine.— Contributions to Ornithology. Ornithology of the Ber¬ 
mudas. Vol. for 1849, pp. 76-87; vol. for 1850, pp. 5-14, 85-88; 67. Give* list® 
of birds furnished by Lieut-Col. J. W. Wedderburn and Rev. H. B. Tristram, 
supplemented by the observations of Col. H. M. Drumraond-Hay and Mr, J. L. 
Hurdis. “Mr. Tristram, (who lived in Bermuda three years,) printed a list in 
the islands, of all the birds that had occurred to his notice in 1847,” p. 77. In 
1849 twenty species were added, and one in 1850. 

John L. Hurdis.—Birds of Bermuda, in the Bermuda Pocket Almanac for 
1851, pp. 65-68. A list of 124 species, with 11 others regarded aB doubtful. 
(Published without the name of the author, but as it agrees closely with the 
list in “ Rough Notes,” p, 808, it was doubtless by Hurdis.) 

John L. Hurdis.—Rough Notes and Memoranda relating to the Natural His¬ 
tory of the Bermudas. London, 1897. Edited by H. J. Hurdis from MSS. notes 
mostly made from 1847-55, relating chiefly to birds, but including some on 
mammals, fishes, insects, botany, etc. 

J. M. Jones.—The Visitor’s Guide to Bermuda. Halifax, 1876. Contains a 
list of birds, pp. 128-180, including those contributed by Hurdis, Reid, and 
others. 

G. Seville Reid.—The Birds of the Bermudas. Printed m The Zoologist for 
October and November, 1877. (Revised and corrected with additions by Lieut. 
H. Denison.) Reprinted, with an Appendix (pamphlet 48 pages). Royal Gazette 
Office. Hamilton, 1883. Originally published in “The Field,” 10 numbers, 
July to September, 1875 This paper contains much information concerning 
the habits of the birds observed, especially of the game birds. 

G. Saville Reid.-The Birds of Bermuda. Bulletin U. S. Nat. Museum. No. 
25, 1884. In this paper the previous lists are revised and some additions are 
made, while many references to the literature are included. The observations 
of Hurdis are also mostly included in this paper, for the author had the use of 
his original M8S. notes. Lieut, (later Gapt) Reid was stationed at Bermuda, 
from March 80, 1874 to June 8, 1875. 

D. Webster Prentiss.—Notes on the Birds of Bermuda. The Auk, vol. xiii, p. 
287, 1896. 

A. H. Verrill.—Amer. Journ. Science, xii, pp. 64-90, for July, 1901 (issued 
June 26); also The Osprey, v, for June, 1901, p. 88-85, with figures. 

Outram Bangs and Thus. S. Bradlee.—The Auk, for July, 1901, pp. 249-57. 

A. JC. Fisher.—Bird Lore, Oct., 1901, p. 178. 

A. E. Verrill.—Note on the Nomenclature of Bermuda Birds, Amer. Jour. 
Science, p, 470,1901; Trans. Conn. Acad., xi, p. 58, 1901. 

4 

35.— Introduction of Reptiles and Amphibians . 
a,—American Blue-tailed Lizard (Anolis principalis L.) 

Figure 68. 

An account of the discovery of a single specimen of this species in 
the Bermuda collection of the late G. Brown Goode (1876) has 
already been given by me in another place.* 

♦Trans. Conn. Acad., vol. xi, p. 57, 1901. 
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It was probably either an accidental introduction or else an 
escaped pet lizard, no other specimen having been seen. But it 
would probably be easy to introduce the species. It is common in 
the West Indies and the southern United States. 



Figure 68 —Blue-tailed Lizard (Anolis principalis ), Bermuda specimen, enlarged 
Phofcog. from nature by A. H Verrill. 

b .— Great Surinam Toad; Agua Toad. (Bufo agua Daud.) 
Figuaks 64, 65. 

This species, which is considered the largest existing toad, is now 
common in many parts of the Main Island, especially in the 
marshes.* It was also seen by ue on Castle Island, in an old drain, 



Figures 64 and 65.—Great Surinam Toad; Agua Toad (Bufo agua Daud.) 
Fhotog. from life by A, H, Verrill, 1901, 


* A S 00 * wwottat of this toad was published in Sdenoe, xiit, n, 842, March, 
1901, by F. 0* Waite, Univ of New Turk. 
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in 1808. Daring the breeding season, in early spring, they often 
get into water tanks, and being unable to escape, die there and spoil 
the water. The eggs are also laid in the brackish water of the 
marshes and will develop in such places, though the species seems to 
prefer fresh water for its eggs, when available. A large female vrill 
lay an enormous number of eggs. 

This toad has long ago been introduced into many of the West 
Indies from South America. It has a wide range, from southern 
Mexico to Brazil and Argentine. In Barbadoes and Jamaica it is 
valued because of its habit of catching field-rats and insects. In the 
stomachs of those that I dissected were only wings and other frag¬ 
ments of cockroaches and ground beetles, with some fragments of 
dry twigs probably swallowed accidentally. Young ones, about 
half an inch in length, are often abundant in Bermuda, after showers 
in July. 

It was introduced into Bermuda directly from British Guiana, by 
Oapt. Nathaniel Vesey, about 1875. About two dozen were taken 
to Hamilton and mostly liberated in Devonshire Parish, from whence 
they have dispersed themselves considerably. But it is possible that 
they had long before been introduced by others, in small numbers, 
for otherwise it seems strange that they should have reached Castle 
Island, which has been long uninhabited. Possibly the ancestors of 
those seen there and in some oilier purts may have been introduced 
from the West Indies by soldiers, as early as 1 Hi 2, but it was not 
noticed by Hurdis, 1847-55. 

This toad is believed in South America and the West Indies, as 
well as in Bermuda, to have a very poisonous secretion from its 
parotid and dorsal glands. It is said that dogs that mouth them 
invariably die within a few hours. The secretion of the glands, 
when injected into the circulation of dogs, birds, and other animals, 
causes convulsions and death, even when in small doses. Mr. A. II. 
Verrill, of my party, on one occasion saw the venom ejected as a 
fine spray, from the parotid glands of a large toad, when it was 
much irritated. 

Sfi. —Introduction of Land Snails and Slugs, 
a .—Native Specks, 

As compared with the smaller West Indian Islands, the Pulmonata 
are here very few. The total number recorded from the Bermudas 
is but 42, including 15 semiaquatic species found only on the sea 
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shores or around the borders of brackish swamps, belongiug to 
Alexia; Pedipet, 2 sp., fig. 86; Plecotrema; Melampus, 5 sp,; Trunea- 
tella, 3 sp.; Onehidvm. These last were probably introduced by 
natural means. Of the truly terrestrial species there are 4 slugs and 
23 snails. Among the snails there is a single endemic genus ( Pasci- 
lozonile «*), with three living and four fossil species, of whioh three 



Figures 67a, 676 .—FaacUoxonitei ciroumfirmatn*; x 2%. Figures 68, a, 6 -Thy- 


sanophora hypolepta ; x 10. Figure 69,— Htlictna comtxa ; x 2. 67, 69, by 


A. H. V.; 68, by Pilsbry, 


are extinct. (See Part IV.) Two other species of snails are also 
supposed to be endemic, viz., Thyaanophoru hypolepta Pilsb. (fig. 
Oft), and Heliclna convexa Pfr. (fig. 69), but those are closely allied 
to West Indian forms. The large slug ( Veronieella Schivelyce 
Pilsb,, fig, 84), known only from Bermuda, in its habits and local¬ 
ized distribution appears like an introduced Bpecies, but if so its 
origin is still unknown. 

The following native species of West Indian origin are supposed 
to have been introduced independently of human agency : 

Thyaanophora vortex (Pfr.); Greater Antilles; Bahamas; South¬ 
ern Florida. Figs. 70, a, 6. 


* This genus is the most interesting ous. Its largest species (F. Nataoni) is 
extinct, but It occurs abundantly in the older oave-conglomerates and eeolian 
limestones, sometimes in strata exposed only at low tide, thus showing that it 
lived on the islands before their partial submergence, and Indicating the com¬ 
paratively great antiquity of the genus. Its nearest allies are now found in the 
eastern United States. The three living species are P. Bermudmrto; F, BeMa- 
nui ; F. ciroumflrmntu* (fig. 67a, 676). A variety of the first la abundant aa a 
fossil in the later and softer limestones, often retaining very distinct bands of 
brown color, The fossil variety (sonata V,, nov.) is rather larger with a thicker 
and firmer shell, larger umbilicus, and thicker callus than the living form. Both 
varieties vary considerably in height of spire, size of umbilicus, and color. For 
two series of comparative figures, see Bart IT, Geology. 
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Poiygyra mierodonta (Desh.); Bahamas. Fig. 72. 

Zonitoides mmusculus Bin. ; Greater Antilles; whole United 
States. Fig. 71. 

Pupa (Btfidaria) servilis Gld.= pelluclda Prime; Cuba; Bahamas. 
Fig. 74<r. 

66 



Figure 66 .—Pedipes trident; x 15. Figures 70, a, b.—Thysanophom vortex; 
x 0, Figure 71 .—Zonitoides minuscufus; x 4. Figure 72 .—Pofygyra mtcro « 
donta; x8. 60, 70, 72, by A. H. V.; 71, by E. 8. Morse. 


Pupa ( Bifidaria ) Jamaicensis Adams ; Jamaica, Fig. 74 b. 

Pupa (Btyldaria) rupicola Say ; Cuba; Florida. Fig. 74c. 
Pupoides marginatus (Say) ; Greater Antilles ; United States. 
Fig. 73. 

Perhaps some of the other common species, as Helicella ventricosa 
and the Succinea, should be added to this list. 


78 




Figure 78. —Pupoides marginatus: x 6%. Figure 74a .—Pupa servilis; x 9. 
Figure 746.— Pupa jamaicensis; x 9. Figure 74 <\—Pupa rupicola ; x 9. 
Figures 80, a, 6.— Succinea Jiarbadensts; x 3. 


But much the larger numbers of slugs and snails are believed to 
have been introduced in rather modern times by means of commerce, 
and more especially in connection with the introduction of growing 
plants, for the eggs and young might easily be introduced in large 
numbers in the earth with potted plants, or in that adherent to the 
roots of trees and shrubs. The dates of introduction of some of 
these are pretty accurately known, and in some cases they are quite 
modem ; others are very uncertain. 
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b.~~ Introduced Snail*. 

Fiacaxs 75, a, b, o ; 76, a, b; 79e. 

2 T Ae “ Spiral Snail” (Jtumina decollata (U). 

On account of its groat abundance and the damage that it docs to 
the crops, the “ spiral snail ” is the most important species. This 
appears to have been accidentally introduced by Governor Lefroy, 



Figures 75, a, 6, c.*—Spiral Snail (Rumina decollate); xlj; a , adult, ordinary 
form; b , adult example, still retaining most of the apical whorls; e, a young 
shell with perfect apex. Figures 75, d 1 e t f. —Polygym appresm, showing 
variations; x 1^. 

with growing plants from Teneriffe, in 1876. A single specimen 
was found in that year by J. M. Jones, in the garden at Mt. Lang- 
ton.* A few other specimens were found, from time to time, in and 
about Hamilton and in Paget Parish from 1877 to 1881, when it 
was still rare and local; In 1882 it was common in some localities. 
Soon after this it began to spread rapidly over the Main Island in all 
directions, but most rapidly along the principal highways. By 1890 

* The Yale University Library now owns the copy of the Memorials of Ber¬ 
muda presented to J. M. Jones by Governor Lefroy. Inserted 0 n the fly leaves 
is an autograph letter from Lefroy to Jones, dated October 18, 1877, after leav¬ 
ing Bermuda, in which he mentions finding a second specimen of this snail in 
the garden at Mt. Laugton, in 1877. In this letter he also refers to the “ large 
slugs ” (probably Veronicella Schivetyce), as abundant in the garden of Mr. 
French. The first specimen of Rumina^ found by Jones in 1876, is recorded in 
the Essay, No, 8, by Mr. Morris A. M. Frith, who quotes a letter from Mr, Jones 
in regard to it. But the earliest printed record of the species is by J. T. Bar* 
tram, in his List of Bermuda Shells, printed in the Bermuda Almanac for 1878. 
It is not in his list for 1877. 
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it had beoome abundant and injurious over a large part of the Main 
Island. Its ravages soon attracted the attention of the Board of 
Agriculture. Finally a prize was offered by them for the best essay 
on this snail. Five of the resulting essays were published together 
in pamphlet form.* 

At the present time this snail is exceedingly abundant over all of 
the Main Island and the other islands connected directly with it, 
being carried about by carts and in various other ways, and with 
merchandise of many kinds. It is very prolific and has very few 
natural enemies. It feeds on a great variety of plants, including 

76 



Figure 76. — Spiral Snail (Ruminri drcoltata ); a , animal expanded ; 6, shell; both 
natural size. Figure 77.— Subulina ortona ; x2. Figure 78.— Opea* Swif- 
tianum ; x 2 }^. Figure 78a.— Ccpcitwides aricula ; after Binney. 


nearly all cultivated crops. Hand picking is practised to a large 
orient and great quantities are destroyed, but the total number 
seems to bo constantly increasing. 

The Tropic Bird has learned to eat it at certain times, but whether 
to any great extent is not known. (See p. 680 .) Probably the great 

# M Five Essays as furnished to the Board of Agriculture in response to an 
advertisement offering prises for the descriptions of and the History of the 
Spiral Snails, and the most efficacious, expeditious, and economical methods to 
effect their extennination.’’ Printed by Gregory V. Lee, Queen’s Printer, Ham¬ 
ilton, Bermuda. (No date.) 

The Essays are by the following authors: 1, by the Rev. W. G. Lane. 2. 
by Theophilus Roach. 8, by Morris A. M. Frith; appended to this are copies 
of letters from J. M. Jones and John T. Bartram, giving facts as to the earliest 
date, 1876, of the introduction of It. decoUata , as indicated by finding a single 
specimen. 4, by 0. T. Middleton. 6, by Mias Annie Peuiatou, contains many 
facts as to the date of introduction and rate of diffusion. 
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Ag ua Toad may also eat it. The use of poisons, like lead cyanide, 
on the leaves of succulent plants of which it is fond, might be 
useful. 

blender Snails. (Subulina octona (Ch.); Opens octonoides (Ad.); 0. 
Sunflianum (Pfr.). 

Figures 77, 78 

These three species of West Indian Achatinid® are usually found, 
in the daytime, under stones and old logs. They have translucent, 
whitish, elongated shells, and are sluggish in their habits. The first 
named, which is the most common, was first recorded by T. Blaud, 
in lt>Hi; the second and third were recorded in 1888, but both are 
still i are. A fourth and very small speoies of this group ( Ceecilioides 
ucicula), from Europe, was recorded by T. Bland in 1801, but has 
not been observed reoently and may have died out. Fig. 78a. 

The Ennea bieolor, a small, widely distributed East Indian speoies, 
of which a single example was oolleeted by Heilprin in 1888, and 
recorded by Pilsbry in 1900, was not found by our parties. 

American Toothed Snail. (Polygyra appressu (Say). 

Fiooaas 75, d, «,/ 

This North American speoies, which is now very common, at least 
in Hamilton Parish and Shiith Parish, was recorded by Mr. J. T. 
Bartram aud J. M. Jones, in 1870, as found only in a single locality 
near St George’s. It was first recorded by Temple Prime, in 1853, 
(Bermuda Almanac) under the name of Helix Sancta- Georgiensit, 
n. sp. 

It is nooturnal in its habits and may be found during the day con¬ 
cealed under stones in the borders of gardens and fields, associated 
with several other species, especially with Helicina convexa, Poecillo- 
zonites liermudensis ,, P. circumfirmatus, Eulota similaris, Opeae 
Sxeiftianus , etc. It is common in the middle aud southern United 
States. The Bermuda form is the southern variety. 

Tfss Snails; Bark Snails. * (Helicella ventricosa (Drap.); VaUonia 
pulchelta (Mali.); Succinea Barbadensis Guild.) 

Fkhjms 79, a, b , c, d. 

The first named of these is the most abundant. It is found in the 
crevioes of the bark or in other sheltered spots both on standing and 
fallen trees of various kinds, including cedars and oyoada, sometimes 
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in great number*; the old and young are associated together in 
clusters. It is often prettily variegated or mottled with dark brown, 
light brown, and yellowish tints. Owing to its Bmall size it probably 
does but little damage. It may have been an indigenous species of 
West Indian origin. 

The Succinea (figures 80, o, 5, p. 729) occurs in similar situations, 
though less common, but it is sometimes found on particular trees in 
large numbers. It was first recorded by Temple Prime in 1R53, in 
the Bermuda Almanac, but it may have been indigenous. 


81 



Figures 79, a, 6, ©, d —Htltcella lentncomi , x 1 * 4 , *, Rum nut decollate , young, 

xP 4 Figures 81, a, 6— Hyahna lucid a , x Phot by A H V 

* 

Vallonia pitlchella was recorded by J. M. Jones, in 1870, It has 
not been observed by recent collators, but this may be because it 
lias not been looked for with suftieient care It is a native of Europe 
and is also common in North Ameiica. It prefers the crevices of 
the rough bark near the base of haulwood trees. It may easily be 
distinguished from the other ver> small species by the reflexed lip. 

European Snail . {Ilyalina lucida (Drap.). 

Figures 81, a, b . 

The fresh shells of this species were found in large numbers by 
A. H. Verrill, in March, 1901, in a garden at Hamilton* but none 
were living. The last whorl of many of the shells was distorted and 
rough, as if the conditions had been unfavorable for some time 
before death. Perhaps the weather was too dry. 

It is doubtful, therefore, whether it has succeeded in establishing 
itself permanently in the islands. It is a native of southern Europe. 
(See also this vol., pp. 35, 62, 1901.) 

* The garden of Mr, Beil, at “ Llaadwithe " 
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The European Garden Snail (Helm nemoratis) was reported by 
W. G. Lane (Essay on Spiral Snails, No* 1), but has not been 
observed by others. It was, perhaps, an erroneous identification of 
JP. Bermudensis , 

White Snail; Clear Snail . (Eulota similaris (Fer.). 

Figubks 82, a, b , c . 

This shell, which is translucent and pale yellowish in color, though 
of Old World origin, is now widely distributed in the warmer parts 
of both hemispheres. It was probably introduced into Bermuda 



Figures 82, a, b , a .—White Snail (JSulota similarU) ; different views ; x 

from the West Indies, where it is common in Barbadoes, Cuba, etc. 
It was first recorded from the Bermudas by Sir. T. H. Aldrich, in 
1889. We found it oommon in 1898. 

* <*.— Slugs, 

European Garden Slugs . (Litnax ftavus L. ; Agriolimax Icevis 
(Mtlll.); Amalia gagates (Drap.). 

Fionas 88, 

These European species are sufficiently oommon, but were not 
found in such numbers as to indicate that they are notably injurious. 
They were rarely seen in the daytime, except under stones and logs, 



Figure 88.—Gardett Slug {24mm flaw*); natural size. 

but were taken at night by lantern light Probably the occasional 
drouths ate unfavorable for their great increase. The X. flavus i, 
though common, was not . recorded until 1900 ; the others were first 
recorded from the Challenger Expect (1878). 
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Great Slug. ( VeroniceUa Schivelya?. Pilsb.) 

Fiauaxs 84, la, 16, 1 c. 

Although this is not known to occur elsewhere, it seems desirable 
to mention it here, because it may, perhaps, be found to have been 
introduced from the West Indies. 



Figaros 84, la, 16, lc.—Groat Slug (Vwonicella Schlvelyas ); la, general view, % 
natural ai*e; 16, under side of head, enlarged; lc, side of head. 


It is very nocturnal in its habits ; most of those taken were cap¬ 
tured at night by the Use of a lantern. They were mostly found 
crawling on limestone fences and on the sides of stone buildings. 
Some were 12 to 15 inches long and over an inch wide in extension. 
The color is dark slate-gray, almost black, or more or less mottled. 
It secretes a large amount of very Bticky slime, when irritated, but 
does not ordinarily leave a trail of slime behind it, when it crawls 
naturally. It is aaid to be common in some of the graveyards. 


37 .—Introduction of Ityuriout and Useful Intecta, 
a.—Insects mentioned by the Marly Writ ere. 

The early writers refer to a few insects that attracted their atten¬ 
tion. either because they were particularly injurious or because of 
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Momo other notable habits. Among those that they particularly men* 
tioned was a large Cicada ,* which had a peculiar musical note, sound* 
ing to them like the whirring of a spinning-wheel, hence the name 
“ Good Housewife ” was given to it, according to Butler, Although 
it resembles the common North American species ( C. tibicm ), to 
which it has been referred by authors, its musical note is quite dis¬ 
tinct, It lives in the cedars, and at present is usually called “ Scissors 
Grinder,” from its note. 

A grasshopper is also mentioned as common. This was probably 
the common green Conacephalus dissimilis Serv. (fig. 191). Cock¬ 
roaches, ants, flies, caterpillars, grubs, and beetles, were mentioned, 
but they cannot be identified with certainty. 

The Com Weevil (fig. 152), which soon became very injurious to 
their stored com, was doubtless introduced from Europe by the 
earliest settlers. 

# Otrada Bermudiana, «p. nov. Plate lxxxiii, Figures 1, 2. In size and form 
similar to C. ttbicen . Body and head mostly black aWe; dark yellowish brown 
and smoky brown beneath, with a pale bluish-gray bloom on the thorax; abdo¬ 
men nearly black posteriorly. Thorax strongly sculptured above; lateral 
margins of thorax, m front of wings, yellowish, with a black spot on the edge , 
on middle of anterior part, a £-shaped or anchor-shaped mark of dull yellowish , 
metathorax marked with a raised X shaped,figure, the central part forming a 
strong, short, transverse ridge, with a deep pit before and behind it; anterior 
arms of X are incurved and connect with a slightly H-shaped yellow figure, 
its anterior end enclosing a black, slightly bilobed area, the W-shaped yellow 
figure much less distinct than in C. tibieen . Legs and operculum of musical 
organ yellowish brown; proboscis paler, blackish at tip, reaching to between 
the hind legs. Nervures of wingB orange-brown, or dark broyrn, the color con¬ 
spicuous on the front margin, blackish near base. 

Sexes scarcely differ in color; aiae varies considerably. 

Length A Ur expuno. Breadth of head. 


Largest male. 88®* 90®*" 18®“ 

Smallest male. 81 80 12 

Female. 20 82 12.5 


Described from specimens collected by T. G. Gosling in summer and pre¬ 
served for a short time in formalin. 

This is much darker than C, iibicen (pi. lxxxiii, fig. 8) and the yellow markings 
on the thorax are much lew distinct and somewhat different in form. The 
W-shaped or M-shaped mark is differently shaped, smaller, and not so well 
defined; the anterior margin and nervures of the wings are much more strongly 
colored. Its musical note is quite different and less musical, sounding much 
like that made by a dry grindstone, hence its name of 44 scissors grinder/’ Its 
larva is said to feed on the roots of oedar, but this needs c onfir mation. 
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A law was passed in Atog., 1620, requiring that turkeys should be 
kept confined during the time of planting corn, because of the 
damage that they did by scratching it up, and “ untill the said come 
shall be found to be half legge high above ground.” But in August, 
1623, this act was repealed because it was found that the cut-worms 
and caterpillars were increasing very rapidly and devastating the 
corn. But it is now impossible to identify the species referred to. 

Governor Butler’s account, 1615), of the insects is as follows : 

f ‘Ttae moscitoes f Culex] and flies [House-fly?] also are somewhat 
over basic, with a certain Indian lmggc called, by a Spanish appella¬ 
tion, a caca-roche,* the which, creepeinge into chestes and boxes, eaie 
and defile with their dung (and thence their Spanish name) all they 
meet with ; as doe likewise the little aunt [house ant], which are in 
the summer time in infinite numbers ; wormes [grubs or cut worms] 
iu the earth and mould also, ther are but too many (but of them we 
shall saye somewhat more by and by), as likewise the grass-hopper,f 
and a ccrtaine sommer-singinge great flie, [ Cicada Bermudiana ] 
the sure token of the established springe (and in that respect as the 
English nightingale and cukoe), whose loud note very much resem- 
blinge the whirle of a spindle, hath caused herselfe thereby to be 
called the good-huswife.” 

b.—Modes of Introduction . 

The Rice Weevil (fig. 153), Bean Weevil, Larder Beetle (fig. 1"/1), 
Meal Beetles, and various other household insects, such as the 
Clothes Moths (figs. 146, 147), Fleas, Bedbug, House-fly, Meat-flies, 
etc., were doubtless introduced from England by the early settlers, 
as well as the parasites of domestic animals and poultrv.J But other 
more tropical species, such as the Jigger, larger Cockroaches, etc., 
were brought from the West Indies. 

Insects whose larva' live in fruit or seeds are easily introduced. 


* Cockroaches of several specif k arc now abundant. The most common are 
Pcriplnneta Americana, P. Avntralania* Brunn., and Panehlora Made run. Prob¬ 
ably one or more of these may have been indigenous, 
f Probably the green Conocephaius (UsaiwHi*. Fig, 191. 
i The hens, especially when sitting, and their nests, are badly and injuriously 
infested with a small, active parasitic insect called “ Merrywig ” or “Merr>- 
Wing,” I did not see specimens myself, but heard complaints of their 
abundance. 

Traits. Conk. Acad., Voi*. XI. 


47 


Dbo., 1902. 
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Wood-boring insects and those inhabiting bark may readily have 
been introduced with lumber and wood. Various insects, either as 
eggs, larvse, or imagos, oan be transported in cargoes of hay, grain, 
and other merchandise, or in packing materials, while the larvm of 
aquatic insects are often transported in the water-casks or tanks of 
vessels.* 

As soon as growing plants were introduced, the eggs and young 
of various insects must have been introduced, both in the soil and 
adhering to the bark and foliage, while the earth about their roots 
may easily harbor their larvte and pupae. Probably the number of 
native insects was unusually small, owing to the small number of 
native food-plants, but with increasing introduction of fruit trees 
and other plants the number rapidly increased, and probably addi¬ 
tional species have been introduced nearly every year since the 
settlement, but some may often have died out later, owing to 
unfavorable weather or to the birds. 

The very small variety of insectivorous birds and reptHes has, how¬ 
ever, been unusually favorable for the increase of insects. Another 
favorable point of greater importance is the fact that the inaeot- 
parasites and other natural insect-enemies of injurious species have 
not been introduced with them, except occasionally and accidentally. 
Therefore, although the insect fauna is not abundant, certain species, 
especially of Scale-insects and Plant-lice, have here often proved 
very destructive to the fruit trees and to other vegetation, as in the 
case of the Peach, Orange, Lemon, etc,, which have been nearly or 
quite ruined by insects (see pp. 528, 685, 689). Probably numerous 
speoies of American Lady-bugs, Syrphus-flies, and Lace-wings could 
easily be introduced, which would help to destroy the scale-insects 
and plant-lice. Perhaps ninety per cent, of all the insects on the 
islands have been introduced by man, since the settlement. * 

The following list mast be regarded as very incomplete. Doubt¬ 
less many more remain to be collected. 

The insect fauna of Bermuda, as now known, is remarkable for 
the rarity or total absence of many groups common in most oonn- 

* Miss Victoria Hayward informs ms that Hr. Barteam formerly had in his 
collection a tree-frog taken alive from a water-cask in Bermuda, and a turtle 
from a bale of hay. 

Certain insect* are in the habit of hiding sway among merchandise, furniture, 
draperies, etc., on board of vessels. This is notably the ease with many spiders, 
cockroaches, certain mosquitoes, ilea, etc., and probably many have been Intro¬ 
duced in that way, by vessels. 
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tries.* Among Hymenopfara, bumble-bees, saw-flies, and many other 
families seem to be wanting. In Lepidoptera, the fritillary butter¬ 
flies, theolas, lyctenas, skippers, sesias, and various other families 
have not been reported; bombycid moths are very rare. Mantispids 
have not been recorded. Among Coleoptera, not half the common 
families are yet known. Neither ephemerids, stone-flies, nor white- 
ants are known,f and caddis-flies are very rare. Of Hemiptera, very 
few families are reported. Among Orthoptera, the phasmids and 
mantids are each .represented only by a single rare species, and the 
grasshoppers and crickets by very few. The great order, Diptera, 
has been much neglected by collectors, and very few of the numer¬ 
ous species have been studied. 

* During both my visits, 1898 and 1901, collections of insects were made by 
me and my parties, and notes on many of them were made, bnt as our time was 
mainly devoted to the marine ssodlogy and geology f no special efforts could bo 
made to make large collections of insects. As the building which we used as a 
laboratory in 1901 was used in part for storage of grain, meal, vegetables, etc., 
many domestic insects were naturally observed; others were taken around the 
lamps at night. Many wore found under stones, while looking for land shells, 
etc. But no collecting was done with insect nets, nor by beating the bushes, 
grass, etc. If this could have been done the number of species would have been 
much larger. Moreover, our collections were chiefly made in March, April, 
and May, before most of the insects had emerged. Unfortunately, the specialists 
to whom part of our undetermined species were sent have not been able to 
report upon them in season for this paper, so that a considerable number that 
we obtained cannot be included. Mr. Samuel Henshaw has given me the names 
of a few Orthoptera and Coleoptera; to Mr. H. G. Dyar, I am indebted for 
the determination of several moths, and many useful notes on their synonymy, 
and Mr. Nathan Banks has kindly determined some of the Scale-insects, etc. 
Mr. 0. Heidemann has determined several Hemiptera, and D. W. Coquillett a 
number of Diptera. Other members of the entomological staff of the U. 8. 
Dept, of Agriculture have also determined certain species, as noted in each case. 

Mr. T, G. Gosling, of Hamilton, sent me, in 1901, a small but valuable collec¬ 
tion of the summer inseots. During the past summer Miss Victoria Hayward 
has sent by mail several small lots, which contained some interesting additions 
to the fauna, as will be notioed in the following list. She also sent me some 
notes on inseots made in former years from which I have quoted several 
observations. Beoently Mr. Geo. A. Bishop, superintendent of the Public Gar¬ 
den, has sent me some valuable notes on the occurrence of a number of insects 
injurious to vegetation, especially Scale-insects, These I have inserted, with 
credit to him in each case. Mr. Louis Mowbray also sent, Oot. 81st, a small 
but interesting lot, adding a number of species to the fauna. 

^ After the above had been put in type, a small, winged White Ant was sent 
to me by mail by Miss V. Hayward. (See pi, xelx, flg. 18.) 
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The native Cedar appears to be very little affected by insects* A 
pale green geometrid larva was observed spinning down from its 
branches late in April, but not in large numbers. 

The insects of Bermuda are still too imperfectly known to warrant 
a tabular statement of their origin. About 225 species are reported 
in this article, but many are not yet determined specifically. The 
Lepidoptera and Coleoptera each include about 50 species. Of 
those that are accurately known, more than 90 per cent, belong also 
to the fauna of the United States, cither as natives or introduced ; a 
few arc European; perhaps a dozen are peculiarly West Indian; only 
two are confined to Bermuda, so far as known. But a large number 
of those that belong also to the fauna of the United States are nearly 
cosmopolitan in warm countries, accompanying man and mostly feed¬ 
ing on his property. Such are many of the flies, cockroaches, scale- 
insects, olothes-moths, grain-moths, grain-weevils, flour-beetles, etc 
Many of these are doubtless of Asiatic or European origin, but have 
been so widely disseminated by man in early times that it is now 
useless to try to trace their origin. The relatively small number of 
species hitherto obtained is very remarkable, and is good evidence of 
the very meager insect fauna, though many species must still remain 
to be discovered. 

c.— Biptera . (Flies, Mosquitoes, etc.) 

Several species of domestic flies are abundant in summer, but 
they were probably all introduced by the early settlers. Among 
those noticed were the Flesh-flies {Sarcophaga carnaria , fig. 85, and 
Si . rabida) ; House-fly ( Musea domestic**, fig. 80) ; Musca bttsi- 
laris; Blue-bottle ( Lxtcilia cobsdr, fig. 87); LuciUa latifrom; 
Lucilia sericata Meig. (t. D. W. Coquilletfc); Blow-fly ( Calliphora 
vomiloria> fig. 88) ; Stable-fly (Stomoxys cakitrans fig. 89), 
common. 

Recent investigations have demonstrated the importance of those 
flies which either breed in, or feed upon, dead animals or human 
excrement as carriers of the bacterial germs of contagious diseases, 
like typhoid fever, cholera, etc., especially in localities where infected 
material is left exposed to the air, as about army camps, and in 
country localities generally. No doqbt they can also convey the 
disease germs of small pox, scarlatina, tuberculosis, bubonic plague, 
etc*, if they have access to the bodies or infected dejecta of persons 
suffering from those diseases. Many of the contagious diseases 
of domestic animals are also diffused by the same means. 
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The common Hon«e-fly, owing to its abundance and familiarity, 
is one of the most dangerous species. Although it breeds chiefly in 
horse manure, it will also breed freely in human excrement, where 
exposed.* The Flesh-flies and Blow-flies feed as lame on carrion or 
flesh of any kind, bones, etc., but the adult flies alight on, and doubt¬ 
less feed upon, human excreta, as well as upon cooked foods, fruit, 
etc. The Stable-fly breeds both in horse manure and human excreta. 



Figure 85, —-Flesh-fly (Sarcophaga camaria) ; enlarged. Figure 86, «, 6.—House¬ 
fly; young larvae much enlarged; after Packard. Figure 87.—-Blue-bottle 
(Lucilia ccrtar) ; x 1 % . Figure 88.— Blow-fly ( Calliphora worn itoria) ; x 1 %; 
phot. A. H. V. Figure 89.— Stable-fly (Stomojt'ys calcitrant) ; a, fly ; x8 ; 
/>, its head, o, eye, p, proboscis; r, larva, nat. siae ; c , its head ; /, pupa; 
enlarged; after Howard. 

The adult fly, which closely resembles the House-fly, bites 
severely both men and horses, and is often seen in our houses and 
on food. Many other common flies have similar habits. 

Flies of all kinds should, therefore, be carefully excluded from 
the rooms of patients suffering from any contagious disease, and all 
infected material should be so disposed of that flies cannot have 
access to it. The disease germs or bacteria adhering to their feet 

^According to Howard 1900 flies may develop in one pound of manure in 10 
days. 
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oan easily be carried to human food, to water, food receptacles, etc., 
or directly to the skin or to wounds. As they often fly long dis¬ 
tances in a few minutes, the danger is not merely local. A House¬ 
fly, carrying oontagion on its feet, may fly m a few minutes from the 
worst tenement districts of any city to the largest hotels or most ele¬ 
gant bouses of the wealthy, and entering their kitchens can deposit 
the contagion on the costliest food or dishes, if exposed. 

Probably this method of spreading contagious diseases, usually 
ignored, explains in part at least the fact that health-resorts, fai 
from cities, often soon become the reverse of healthy, owing to the 
diffusion of disease germs by flies, etc. 

The abundance of those flies in Bermuda, in summer, will be a 
source of danger in case of epidemics of any contagious diseases or 
even with sporadic cases, for many of the dwelling houses do not 
have suitable sanitary arrangements for disposing of offal, or foi pre¬ 
venting the access of flies. In winter and spring, when visitors 
mostly go there, these flics are fortunately not very numerous. Most 
of the larger hotels and boarding houses arc now provided with 
good sanitary arrangements, but to exclude all flies is very difficult 
in summer, as in other warm countries.* 

Onion-fly; Onion-maggot . (Phorbia ceparuat—Anthomyia eepa- 
rum.) Figure 90. 

We were told that this species occurs, but obtained no specimens 
of it. The lame burrow in the bulbs of young onions. 

Anthomyia lepida was also recorded by Jones, 1876. 

Grape fly ; Winefly ; Vinegar fly ; Pomacefly . (Drosophila 

ampelophila.) Figure 91. 

This small fruit-fly is very abundant wherever there is decaying 
fruit or fermenting fruit juices; it is often associated with other 
related species, not yet determined. It is also attracted to the dilute 
alcohol used in preserving specimens. The body is light orange- 
brown ; abdomen with lighter yellowish bands. 

Cheese-maggot; Cheese-sJcipper; Dairy fly. (Piophila casei.) 

This small, widely diffused fly is also found in Bermuda. Prob¬ 
ably it was introduced in cheese or bacon from Europe or America. 
It is about half as large as a House-fly, with a glossy black body, 

* A very liberal and frequent use of kerosene and of chloride of lime on all 
decaying or Infected raatfcet is very useful against flies and their larvae. ’For 
further details, see L. O Howard, Farmer’s Bulletin, No. 1&5, U, 8 . Dept. Agrio , 
1902; and Tear Book, U S. Dept. Agriculture, for 1201, pp> 177-122 
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Peach-fly ; Peaoh-maggot . (Geratitis capitata Wied., as Trypeta.) 

Figure 02. 

This small fly, whose larva lives in the flesh of the peach, orange, 
and other fruit, is very destructive. Its ravages have caused the 
cultivation of the peach, formerly abundant, to be almost entirely 
abandoned. 

This peach*pest was first recorded from Bermuda by Messrs. C. 
V. Riley and L. O. Howard* from specimens sent to them by 0. W. 
McCallan of St. George’s, with an account of its ravages. The 
article cited gives a pretty full historical account of the insect and 
excellent figures of the fly and its larva. In the same volume, p. 
120, they print another letter from Mr. McCallan, dated Aug. 6, 1 890, 
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Figure 90.—Onioa-fly; a, larva, nat. atet*; 6, the aaiue, enlarged; e, imago, 
enlarged 8 times; after Packard. Figure 92.—Peach-fly (Ceratitin capi¬ 
tata); o, imago; 5, larva, both x8; after Riley. From Webster’s Inter¬ 
national Biotionary. 


giving farther details of its habits. According to him, it was not 
then known to injure oranges and other citrus fruits in Bermuda, 
though it does so in other countries, but it was very destructive to the 
peaches, the larvae boring in the pulp in large numbers and causing 
the fruit to fall. He says that the same or a similar larva attacked 
the loquat and Surinam cherry in the same way. He also mentioned 
finding the fly on tho leaves and fruit of the lime, and on grape 
vines. He states that they had (hen been known in Bermuda for 
about 25 years. In Madeira, the Azores, Cape Verde Islands, Malta, 
Mauritius, etc., a fly, supposed to bo the same species (described by 
Macleay, 1820, as V, citriperda), is very destructive to oranges, 
causing them to fall when about half grown. It might easily have 


* See Riley and Howard. A Peach Pest in Bermuda, Insect Life, ill, p. 5, figs. 
1, 8, Aug., 1800 ; also, vol, iil, p. 120,1800. 
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been introduced into Bermuda from Madeira, for oranges and grow¬ 
ing plants of various kinds have been brought from there to Ber¬ 
muda* 

Mr. J. B. Ueyl, in a communication published in Insect Life (vol. 
iv, p. 207, 1*92), states that this insect was introduced after 1N69, 
having been previously unknown, and that the peaches were before 
that delicious, but the fly maggots soon ruined all the peaches and 
also attacked mangoes, loquats, etc. 

In a recent letter to the writer, Mr. Geo. A. Bishop, superinten¬ 
dent of the Public Garden, states that not only the peaches, but also 
oranges, tigs, avocado pears, sapodillas, anonas, peppers, loquats, 
Surinam cherries, etc., arc attacked by the pest, many of them being 
so filled with the maggots as to be worthless. 

The prompt destruction of all infested fruit, as soon as it falls, is 
the chief remedy now available. It passes the pupa state under the 
surface of the ground, transforming from larva to adult fly in about 
two weeks in spring—probably sooner in summer. Doubtless it has 
sevei*al broods and attacks other fruits, after the peaches are gone. 
The fly is yellowish, with dusky or blackish markings ; the male has 
a pair of spatula-shaped hairs on the front of the bead. 



Figure 91.— Grape-fly; o, imago, much enlarged; 6, larva, x about 6 times. 
Figure 93.—Syrphue-fly {Allograpia obliqua ); x %% ; after Say. Figure 
936.— Larva of a Syrphus-fly eating an aphid, enlarged about 9. 


(Jhwtopaw omea Wied.; Howard, Insect Life, vii, p. 862, fig. 34, o~o, 
1896 ; Insect Book, 176, fig. 100, Pyles, Canad. Knt., xxi, p. 
230, habits. 

This small ortalid fly was recorded by Jones, 1870. In the United 
States its larva has been observed to injure sugar-cane, com, oats, 
wheat, etc., by burrowing in the stalks, many often occurring in one 
stalk, causing it to wither and die. According to Pyles the larva 
sometimes destroys other larva). The fly is glossy greenish black; 
wings crossed by two wide bands and a terminal patch of blackish, 
the bands uniting along the posterior border. Head white; eyes 
dark brown; legs yellow. Kxpanse about 10 mm . 
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^yrphusfly. (AUograpta obliqua = Syrphns obliquus Say, Ent., i, 
pi. xi, f. 2.) Fig. 9U. ’ 

This handsome golden fly was taken in great numbers in April, 
while hovering around flowers in the gardens. It is common in 
the middle and southern United States. It was recorded as common 
by Jones, lx70. 

In both sexes the fourth segment of abdomen has an oblique stripe 
of yellow on each side, and two dorsal stripes of the same. Eyes of 
male have an upper area of enlarged facets. The larva, which feeds 
on aphids, is pale green, with faint lighter stripes It is a very 
beneficial species. See Fig. 9 l\b. 

A species of Forest-fly or Gad-fly (Tabanus) of rather large size 
and with a large green head, is also common. Uhler, ixsx, recorded 
a different, smaller species, allied to T. lintola Fabr. and 7\ eincta 
Fabr. 


Bobber-fly. (Asilus f) A Robber-fly belonging to Asilus or 
some allied genus is described in Miss Hayward’s notes. 

Mosquitoes (Culex, etc., sev. sp., figs. 94-100) are very abundant, 
especially in the lowlands and near marshes in summer, but we found 
them by no means common in March and April. All those collected 
were species of Culex. Whether the Malarial Mosquito {Anopheles) 
occurs here is uncertain, but it has not been recorded nor is malaria 
endemic. According to Hurd is, one common species of Cvltx has 

95 



Figure 94.—Mosquito (Cuh% sp.); A, larva; B, pupa; o, caudal appendage; <1. 
thoracic spiracles; much enlarged; after Packard. Figure95.—a, Larva 
of Yellow-fever Mosquito [Stegomyia fatciata ); 5, larva of Culex fatigans ; 
both much enlarged; after Theobald. 


the legs conspicuously banded with gray and blackish. Another, 
abundant in the marshes, is a rather large species, of a nearly uni¬ 
form brownish color. 
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Gray Mosquito ; Vulex fatigans Wicd.= C. pungens Howard. 
Fichjrks 96, 6; 96: 97, 98. 

This has been identified by Theobald (Monog. CnHcidfo, i, p. as, 
fig- 16 ; ii, p. 151, pi. xxix, figs. 114, 115) a* found here, from col¬ 
lections made in July, 1899, by Dr. Eldon Harvey. 



Figure 96 — Cuhtoc fatigans ; wing from a Bermuda specimen, after Theobald 

This very objectionable species* belongs to the section of Culex in 
which the proboscis is not banded; legs neither banded nor spotted; 



Figure 97 ,—Culex fatigans ; male; x 4. Figure 98 —female. Figure 99 —Fellow- 
fever Mosquito (Stegomyta fcuciata) ; male; x 4. Figure 100 —The same; 
female; x 4 times; after Theobald. 

abdomen with light bands at the bases of the segments; thorax with 
dark lines. 

Head and thorax deep brown; thorax with two or three dusky 
longitudinal lines, and bearing golden brown, narrow, curved scales, 

* ^ h* known that in many tropleal countries this species conveys the germs 
of the blood-infecting nematode worm {FUaria Bancrofts ), which produce* the 
fatal disease called Filariasis of man. Whether tide disease has been known in 
Bermuda I do not know, but it might easily be introduced there by infected 
sellers or soldiers from other countries by the aid of mosquitoes of this specie# 
A similar disease in dogs, caused by FUaria inmitis, is transmitted, also, from 
dog to dog* by species of Cu1ez y hence it has been called the Filaria-bearing 
Mosquito* The 0. fatigans has been found, also, to be one of the species that 
transmits the blood-parasite of birds, analogous to the malaria*parasite of men, 
but not the latter. 
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and about three rows of black bristles; yellowish on sides; abdomen, 
dark brown or blackish, the segments with narrow curved basal 
bands of whitish or pale cream-color, and with some whitish lateral 
spots, upper surface covered with brown or blackish scales; venter 
whitish. Legs mostly blackish, not banded; coxae usually ochrace- 
ous; femora dark above, gray below, with yellow scales at tip; tibia* 
deep brown, ochraceous at tip, bristles brown. This widely distrib¬ 
uted mosquito seems to be the most abundant species here. 

In the United States from New York to Gulf of Mexico; West 
Indies ; South America ; and in nearly all tropical countries. 

Yellow-fever Mosquito; Tiger Mosquito . (Stegomyia fasciata 

(Pabr.) Theobald.) Figures 95, a; 99; 100. 

Probably the yellow-fever mosquito* (Stegomgia fasciata (Fab.), 
figs. 99, loo, had been introduced here from the West Indies, before 
the first epidemic of that disease (seep. 511), if noton many pre- 

♦ For much information regarding this subject, see the following pamphlet: 
Results obtained in Havana from the destruction of the Stegomyia fasciata 
infected by YelUno Fever; II. The Propagation of Yellow Fever ; by Major W. A. 
Gargas, Medical Corps, U. S. Army. Sanitary Dep., Havana, Ser. 4,1902.—These 
papers are of great interest and importance as demonstrating that yellow fever 
in Havana is transmitted by this particular mosquito, and in no other way. 
The disease was fully controlled simply by destroying these mosquitoes in var¬ 
ious ways, and preventing them from gaining access to fever patients by the 
liberal use of screens. By these means and without special disinfection of 
rooms or clothing, the fever was reduced to a minimum after March, 1901, when 
this method was oommenoed. No cases whatever occurred during the four 
months, from October to January inclusive, which has not happened before in 
150 years or more. The average number of deaths frirn yellow fever from April 
1st to December 1st, since 1889, had been 410.54, but by the anti-mosquito 
methods it was reduced to 5, in 1901; yet in 1900, with the most careful and elabor¬ 
ate methods of ordinary disinfection, very little impression was made on the yel¬ 
low fever, for there were 1244 cases and 810 deaths in 1900, but in 1901 there 
were only 18 deaths, 12 of which occurred iu January and February, before the 
destruction of the mosquitoes was commenced. Yet the conditions were in 
other respects very favorable for a bad epidemic in 1901, for about 40,000 non- 
immune emigrants had arrived,—a larger number than ever before. In view of 
suoh results there seems to be no doubt whatever that the true source of the 
yellow fever infection has been demonstrated and also that the disease can be 
easily and surely controlled in all oases, if suitable care be used to destroy this 
pernicious mosquito, Moreover, the same efforts will simultaneously eradicate 
the malarial mosquito and other species, as well as the Horse-flies and Forest- 
flies (Tohanus), most of which have aquatic larvae. For further details see L. 
O. Howard, Mosquitoes, How they Live, etc. 1901 ; Insect Book, p. 98; and 
Geo. M. Giles, Handbook of Gnats and Mosquitoes, London, 1902. 
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vious occasions, but if so it may, perhaps, have died out in some 
years during the cool winter months, for it is a tropical species. 
At least the mature winged insects probably all, or nearly all, 
die during winter, while the larvas may live through the winter in 
the water-tanks to give rise to a new brood in summer. This will 
account for the cessation of yellow fever here m winter, as in the 
southern United Htates, while it may prevail through the whole year 
in more tropical countries. It is largely a nocturnal species and pai- 
tioularly fond of concealing itself among furniture, draperies, etc., 
but it will also bite viciously in the daytime. 

It is recorded by Theobald (Monog. Culicida*, i, p 28ft, 20 i, pi. \iii, 
figs. 49, 50), as having been collected here in July, 1H00, by Dr 
Eldoi* Harvey. It is found in nearly all tropical countries, especially 
near the coast. Its range is exactly coincident with the distribution 
of yellow fever. Its habit of concealing itself in close rooms 
and in the cabins of vessels enables it to migrate to all warm countries.* 
The open water-cisterns are ideal places for the breeding of these 
mosquitoes. In the brackish marshes the abundant minnows, gold¬ 
fishes, eels, and dragon-fly larvae tend to reduce their numbers. 

Crane-flies or TWpulidw, which are not numerous, are yet repre¬ 
sented by several species, all undetermined except Dicranonvyia dis¬ 
tant Oaten Saoken,f originally described from Florida. 

J. M. Jones recorded in 1876 the following additional Diptera, not 
observed by us : TVypeta humilis Loew (Monog. Dipt N. Amer., i, 


Deaths from Yellow Fever ix the City of Havana. 


Month 1 

t*93 


* 

*«95 

1896 | 

1 |H97 ! 

1 »«9* 1 


1900 

1904 

January ... 

15 

15 

7 

15 

10 I 

69 

! 7 

1 

8 

7 

February.. 

to 

6 

4 

4 

7 

24 ! 

1 

0 i 

9 

5 

March. 

1 

4 

2 

2 

8 

80 

2 

1 ! 

4 

1 

April. 

8 

8 

4 

6 

14 

71 

1 

2 

0 

0 

Buy. 

7 

28 

16 

10 

27 

88 

4 

0 ! 

2 

0 

June -. 

IS 

69 

81 

16 

46 

174 

8 

1 i 

8 

0 

July.. 

27 

118 

77 

88 

116 

168 

16 

2 

80 

1 

August .... 

87 

100 

78 

120 

868 

102 

16 

18 

49 

2 

September. 

70 

68 

76 

185 

166 

56 

84 

18 

52 

2 

October.... 

54 

46 

40 

102 

940 

42 

28 

25 

74 

0 

November . 

m 

28 

28 

85 

844 

26 

18 

18 

54 

0 

December.. 

88 

11 

29 


147 

8 

18 

22 

20 

0 

Total ... 

1 857 

496 

1*82 

J58J 

t2TO 

858 

186 

108 

810 

18 


* On page 511, nets, it is erroneously stated that Mr. Theobald records only 
Culev frota Bermuda. When that chapter was written 1 had overlooked his record 
of Bermuda as a locality from which Mtyomyia fasciata had been received and 
also hie determination of Culejo fcUigm*. 
f Monograph Diptera North America, Bart IV, p, 67 
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p. 81, pi. ii, fig. 17, from Cuba); Tetanocera pictipes Loew (op. oit, 
iii, from Washington, D. 0., family Sciomyidse); and Dilophus , sp. 
(family Bibiomdm). 

Mr. Uhlcr recorded, 1888, an undeterrainod gpcoieg of Odontomyin 
(family Stratiomyidae, “ Soldier-flies”). 

Dr. Fr. Dahl (Plankton Kxped., vol i, part 1, p. 100, 1892) 
recorded the following Diptera: 

JUristalis miens/ Fab Williston, Bull. Nat. Mug., No. 31, p. jfll, 
(deser.) = J£. sincents Harris. N. America, Europe, Canary Is., 
Malta, etc. The body is shining dark metallic green ; eyes spotted 
with round dots, t'silopus chrysopntshtus Wied. A Brazilian fl\ 
of the family Dolickopidu*. Muttra hasihtrls Macq. Known also 
from Cape Verde Is., Ascension I., Jamaica, and Brazil. JFucellia , 
sp. lucilia latifrons Schiuz. European. tfarcophayula % gp. Lint- 
osina, sp. On dead sea-weed on the shore. 

Mr. J). W. Coquillett has determined in our collection, Scatopse 
atrata Say; Orthocladius , sp. ; Phora, sp, and Psilopus chryso - 
prasus Walk., iii, p. 640 ;* not enumerated above. 


d.—Aphaniptera . (Fleas, ete.) 

The Human Flea (Pule? irritans ), fig. 101 ; and the Cat and Dog 
Flea (Serraticeps cants or Pidex cants), fig. 102, which also attacks 


101 





Figure 101.—Human Flea (Pulex nutans), much enlarged ; 6, larva of the same, 
after Claus. Figure 102.— Dog Flea (Serraticeps mni$ ), much enlarged. 
101, 102, from Webster’s International Dictionary. 


man, are both very common, as in most warm countries, and were 
doubtless introduced in early times. 

The Jigger or Chigoe (Sarcopsytta penetrans—Pulex penetrans ), 
fig. 104, which is common in the West Indies and tropioal America, 

# This brilliant fly has the head bright sapphire-blue, with brown eyes; thorax 
and abdomen bright emerald-green, the latter with narrow black bands at the 
sutures ; legs black ; wings slightly dusky , length, West Indies, Walker 
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appears to be now uncommon in Bermuda, but J. M. Jones (1876) 
recorded it as oommon; Hurdis also mentioned it as found here in 
his time. It chiefly attacks the feet of those colored natives who 
habitually go barefooted. 



Figure 108.—Larva of Dog Flea, much enlarged ; h, head, in profile; r, caudal 
appendages; after Chittenden. Figure 104.—Chigoe (Sarroptylla penetrans); 
a, female, much enlarged; 6, female filled With eggs, natural sire; after 
Packard. Figure 105.—Gravid female of another species of Sarcopsylla 
(not Bermudian); much enlarged. 


The Hen-flea ( Sarcopsylla gallinacea Westw.) probably also occurs 
here, though we could obtain no specimens. It has been found to 
infest poultry in Florida, Ceylon, Asia, etc. (See Packard, Insect 
Life, v, p. 33, figs., 1894.) 


e. — Hymenoptera. (Bees, Wasps, etc.) 

The Honey Bee (Apis meUifica) was undoubtedly introduced 
by some of the early settlers, though I have found no record of the 
date. Wax and honey were mentioned as articles exported in 1679. 
In modern times considerable numbers of bees have been kept by 
some.of the farmers, but their inorease is much interfered with by 
the bee-moth, cockroaches, and ants. 

Yellow Wasp. {? Vespa vulgaris.) Recorded by Jones, but not 
seen by our parties. 

Hornets and Wasps. (Polities Canadensis , P. perplexus, and P. 
pallipes.) Figures 106,107. 

This genus is very common in summer. Its nests, consisting only 
of a sheet of cells, four or five inohes across, without paper covering, 
were found attached to the leaf-stalks of young palmettos, etc. 
Apparently there are three or more species. 
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Polistes perplexus Cresson, Trans. Amer. Ent. Soc,, iv, p. 245, 1872, 

This wasp, originally described from Texas, was recorded by W. 
F. Kirby as taken at Bermuda by the Challenger Exped, in April 
and June. (Ann. & Mag. Nat. Ilist, xin, p. 410, 18K4.) 

The male Polistes (fig. 100) was determined by Mr, Ashmead. In 
alcohol the head is black above, with the front yellowish brown, 
this oolor extending as a band below and behind the eyes, but 
interrupted dorsally Thorax black above with a rufous brown stripe 
in front of each wing insertion, meeting anteriorly; two transverse 
dorsal spots of the same on the middle, and a pair of yellow stripes 



Figure 106—Bermuda Wasp (Polutes prrplexu *), male, xl^ The photo 
graph, made from dried specimen, did not define the black and orange 
bands of the abdomen, which are less distinct after drying and required 
retouching Figure 107 —The same, female, x 1}*,. Phot by A H V 


farther back; abdomen orange-brown, banded with black, each 
band usually covering the proximal half of a segment and the 
distal margin of the one in front, on which it often forms a lunate 
spot; on the second enlarged segment it forms a dorsal triangular 
blaok spot, aoute dlstally; legs orange-brown, darker on the femora. 
Wings orange-brown, or rufous brown, the veins darker. Length, 
29 Wto ; abdomen IS® 111 . Described from specimens taken from alcohol 
and still moist; when dry the color-markings ate less distinct, the 
blaok bands on the abdomen being scarcely visible ; its surface is 
covered with short, close, orange-brown hairs, obscuring the dark 
bands. Midsummer, T. 6. Gosling. 

Female (dry) smaller than the male described; head rufous brown; 
a blaok shield*shaped mark between the eyes and a narrow transverse 
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black stripe on the occiput. Thorax with a large cordate dorsal 
spot, the apex turned forward, edged with yellow, and including 
two short rufous stripes; sides in front of and behind the wings 
rufous brown ; two rectangular dorsal spots of the same, behind the 
black spot, both edged with yellow ; posterior part of thorax rufous 
brown, with a median dorsal black stripe and one of yellow each 
side of it of same width; pedicel with an angular yellow spot on 
each side. Abdomen rufous brown, each segment narrowly edged 
distally with brownish yellow ; the first enlarged segment with a 
wider light yellow edge, and with some indistinct blackish spots 
anteriorly ; next segment with a triangular black dorsal spot, the 
point turned backward; middle segments with indistinct blackish 
patches; wings smoky brown or blackish ; legs light yellowish 
brown ; the femora rufous brown distally; antenna* black. Length, 
19*”™; expanse, 32® m . August, Miss Hayward. (Fig. 107.) 

Oeddes records also P. paUipes , a smaller North American species. 
A burrowing wasp or sand-wasp of the genus Balictus uas 
recorded by Dr. Fr. Dahl. (Plankton Exp., i, pt. 1, JOB, 1892 ) 
Jones recorded the genus Augochlora. 

Wood-wasp. (Mimesa Shuck., sp.) A slender-bodied wasp of the 
family Mimesidie was also recorded by Dr. Dahl. 

Sand-wasp; Digger-wasp. (Pompilius Phihdelphicus Lcp.) This 
North American species was recorded by Dr. F. Dahl (Plankton 
Exp., i, part 1, p. 108, 1892.) A species of this genus was also 
recorded by Jones, 1876, but we did not obtain it. 

Mason Wasps; Spider-wasps; Mud-daubers. (Scellphron = 

PelopmuSy etc.) 

Yellow-footed Mason-wasp . (Sceliphron , or Pelopaws, jlavipes.) 

This common North American species was recorded by Jones, 
1876* 


large Mason Wasp. (Seeliphron cementarium Drury, as Sphez\ 
JSxot. Ins., i, p. 105, pL xliv, figs. 6, 8. Smith, Cat. Brit. Mils. 
Hym., iv, p. 234, (is Pelop<Bus,szP t lunatus Fab,; Quer., Icon. 
R. Anira., p. 436, pi. lxx, tig. 5.) 

This species is common in the southern United States, West 
Indies and South America. Closely resembles the next species. 
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Dr. Fr. Dahl (Plankton Kxped., i, pt. 1, p. 108) reoorded this 
species from Bermuda. 

Mason* Wasp. (Sceliphron fasciatum 8t. Farg., Hym., iii, p. 315, 
as Pelopwus). Figure 108, a, b. 

Our specimens referred to this species are larger than the last, 
with a relatively long abdominal pedicel. Length, 2* mm ; length 
of pedicel, G.5 mm ; of thick part of abdomen, G.V" ,n . Head and body 
all black, except a transversely elliptical spot of dull greenish yellow 
on the prothorax anteriorly, less distinct spots of the same on the 
middle and on posterior end of the thorax, and a round lateral spot 



Figures 108, a. b —Yellow-footed Mud wa«p (Scrltphton fanciatum), profile and 
dorsal views, xl l , Phot hy A H. Y. 

of dull yellowish on the first enlarged abdominal segment; legs long, 
black proximally ; tibiae and tarsi light yellow, except for a wide 
ring of black on the distal part of the posterior tibiae, and a black¬ 
ish tint on the two distal tarsal joints ; antennae black, except the 
yellow basal joint. Wings dark brown. The thorax and head are 
covered with black hairs. A West Indian species identified by Mr. 
W. H. Aehmead. 

Specimens referred to Chalybion ccertileum (L.) (fig. 108tf) have 
the body shining blue-black when wet, but with bright metallic or 
steel-blue and greenish reflections wheu dry; legs and antennas 
black. Wings smoky black. The abdomen is shorter than in the 
preceding. A common North American species. Summer, T. G. 
Gosling. 

These and perhaps other species, not yet determined, are common 
in summer, building their nests in out-buildings and under piazxa 
roofs. 

tasjrs. Cohn, Aoad v Yol. XI. 48 


Due., xm. 
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lehneumon-flies . ( Ophion, etc.) 

Several undetermined specie* of ichneumons were obtained. Among 
them is a species of Ophion very much like our common large 
species ( 0. macrurus) 

Cockroach Ichneumon . (Eoania appvn dig aster = JK Iwvigata 

Olivier; Packard, Guide, p. 194, fig. 17*1 ) Figure 109. 

This very interesting species was recorded by Jones, 1876. We 
obtained a specimen in April. It lays its eggs in the egg«cases of a 
cockroach (usually the American Cockroach), and its larva finds its 
nourishment and shelter within the case. Thus this useful insect 
destroys continually great numbers of cockroach eggs. Its body is 
black; thorax glossy and punctate. It is found also in North Amer- 
108 a Hla 



Figure 108a —Blue Mason-vasp (0 carruUum, x about 1(; phot, by A H V. 
from a Bermuda specimen Figure Ilia —Ant (Phetdole pwtiUa), a, minor 
worker, 6, major worker or soldier, both much enlarged; t, distal end of 
tibia, c, tibial comb, from drawings of Bermuda specimens by A. H. V. 

ica, Hawaiian Is., West Indies, etc. According to Miss Hayward, 
who has sent specimens, it is common on flowers of honeysuckle in 
August October, L* Mowbray. In turn it has an ichneumon 
parasite (Entedon Hagenotoi) which destroys its larva, but whether 
the latter occurs in Bermuda is not known. 

Ants . (Formicaries.) 

Ants of several undetermined species were collected by us which 
have not yet been fully studied by a specialist; none of them were 
winged. 

Among the recognised species observed are tbe small House-ant 
(fig, 110), and the Garden-ant or Pavement-ant (fig. Ill), belong¬ 
ing to the Myrmicidae. Probably these were early introduced from 
England. The early writers, however, mention certain ants aa 
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troublesome, so that one or more species may have been native. 
See Butler's account, 1010, quoted on p. 737. 

Ml*. Hurdis (Bough Notes, p. 824) mentions two species of injuri¬ 
ous ants, via: the small House-ant (fig. 110), and a much larger one 
which he supposed to be of West Indian origin. The latter was 
especially troublesome by destroying food of all kinds. He also 
stated that they were destructive to rabbits, both old and young.* 

He also says that during seven summers previous to 1848 
44 Bermuda has been infested with ants to a fearful degree," but dur¬ 
ing that summer their numbers were greatly decreased, by some 
unknown cause. This must have been distinct from both the small 
species named above. Probably this is also the one that is said to 
destroy honey, in the hives. 



Figure 109. —Ichneumon parasite of Cockroach male; and b t pnpa; 

slightly enlarged ; after Packard Figura 110. —House Ant (Monomarium 
minutum)-, a, female; b, worker, x5 Figure 111. —Pavement or Garden 
Ant (Tetramorium etrttpifum); a, female ; x 8; ft, worker ; x 4. Both ante 
from Webster’s International Dictionary; after Marlatt. 

European Black Ant . (Formica nigra L.) This common European 
species was recorded by W. F. Kirby as collected in Bermuda by the 
Ohallenger Exped. (Annals & Mag. Nat. Hist., xiii, p. 404, 1884). 

Dr. Fr, Dahl (Plankton Exped., i, pt. 1, p. 109) records two addi¬ 
tional species: 

PheidolepusiMa (Hear). Smith, Oatal Brit. Mas. Hym., vi, p. 173, 
pi itf, figs. 18-20* A small species related to the agricultural ants. 
The major workers or soldiers have remarkably large heads and 
powerful jaws. Specimens of both the major and minor workers of 
this species, taken at. St. Davids I., in October, were sent to me by 

* 44 Hill and dais and even the dwellings of men were equally alive with this 
insect pest. Dense columns of them might be seen travelling up and down 
every tree, and great was the havoc they occasioned among young pigeons and 
poultry, nor did the full-grown domestic rabbit esoape their deadly attack, and 
pigs were sometimes destroyed by them.” Bough Notes, p. 824. 
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Mies V. Hayward. A detached head of the former was also found 
with its jaws still firmly grasping the leg of a hard-back beetle. 
Native of Madeira. Figures Ilia, a, b. A much larger, chestnut- 
brown, winged female, 6 mm long, of this genus (t Ashtnead) was 
also seut in November, 

Odontomachus Latr. (ep.). A jumping ant of the family Forrni- 
cid», near 0. insulans of the West Indies.* 

/.— Lepidoptera . (Butterflies; Moths.) 

Among the most conspicuous of the introduced insects are several 
species of North American butterflies. Some of these may also have 
been indigenous, for it is known that the stronger-winged species, 
like Anosia plexippus , are capable of flying to even greater dis¬ 
tances. Some of them have come aboard of vessels a thousand miles 
or more from land. 

Moreover, vast flocks of one small, American, sulphur-yellow species 
(JEurema lisa) have been seen to come from over the sea and arrive 
on the shores of Bermuda, like the migratory birds. Perhaps tliev 
may be aided by strong winds in these oases. Some of these remain 
and breed on the islands, if they find here suitable plants for the 
food of their larvae Thus they may often have arrived here before 
the advent of man, but if there were then no plants suitable for 
their food they could not have become naturalised. 

This must have been the case with the Asolepiae Butterfly (Anoqia 
plexippus), for the only plants on which its larvie can feed have been 
introduced since the settlement, and probably the same is true of 
most of the others. Thus their naturalization has been indirectly, 
if not directly, due to man. 

During the winter and spring, when most of the entomological 
collections have hitherto been made, the number of Lepidoptera that 
are active is small.f A few butterflies, like Anosia plexippus , are 

♦See Guer.-Men , Hist I Cuba, vii, p 817, pi. 18, figs. 7-7d 

t While working late at night, nearly every night in April, with the windows 
open, very few species came to the lights, not more than a dozen of moths 
altogether. But of these one or two specie# were very abundant, especially a 
moth, about 28 mm in expanse, mottled with light and dark gray, in varying 
proportions, some specimens being very dark or blockish gray, while others 
were much paler or stone-gray; (t Heteregroawwa, sp<), Unfortunately Hr. S. 
B*n*haw,4o whom many of my moths were sent for determination, haa not been 
able to report on them in season for this article. But the number of additional 
species is not large. 
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active all winter and the same is true of a few moths. In April, the 
spring brood of some of the moths appears, mainly small pyralids, 
geometrids, and tineids, with a few noctuids; as the season advances 
the number of species rapidly increases, and without doubt in sum¬ 
mer a large number could be found. In April, several species of 
Crambue or Grass Web-worm moths and other moths were common 
in grassland, but most of those obtained have not been determined 
specifically. 

Little a Sulphur Butterfly. (JSurema lisa Hub.; Scudder*= Terias lisa 
of most writers, as in Jones, 1H63 and 1876.) 

Figure 112. 

This species, referred to above, is one of the most abundant. Its 
pale sulphur- or canary-yellow wings are externally bordered with 
dark brown, and the front wings are tipped with the same, and 


112 114 118 



Figure 112.— Little Sulphur (Eur«ma tim); male; natural size; after Scudder. 
Figure 118.— Clouded Sulphur (jputymua philodie^j A, male imago, wings 
reversed on right side ; % natural size ; B, larva ; after Packard. Figure 
114. —The same; wings of female ; natural size , after Scudder. 

edged with reddish. The male has a lew reddish specks on under 
side of hind wings. The expanse of its wings is about 1.25 inches. 

Hurdis (Rough Notes, pp. 317-323) mentions a large flock, con¬ 
taining thousands, that arrived, doubtless frorti over seas, Oct. 10, 
1847. J. M, Jones published! in 1875 an account of a vast flock 
that arrived, Oct. 1 , 1874. They were first seen out at sea by fisher¬ 
men fishing on the reefs. They arrived on the north side of the 
Main Island, appearing like a vast cloud, which soon divided into 

* In naming the butterflies I have followed the nomenclature of Mr. S. H. 
Scudder’* classical work; Butterflies of the & U. States and Canada, 
t Psyche, 1, p. 121,1873; and Entom. Soc. Lend., ix, p, 54, March, 1876. 
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two parti, going to the East and West. They alighted in grasay 
places, seemed rather fatigued, but only remained a few days. They 
were extensively preyed upon by the bluebirds and catbirds. 



Figure 115.—Cloudless Sulphur (CaUidryax tubule); female; natural size, wings 
reversed on left side; after Soudder. 

This butterfly seems to be now naturalized on the islands, for it 
has been taken by nearly all recent collectors in late summer or 
autumn. Its larva, which is green, feeds mostly on various species of 
Cassia , and therefore is not injurious to man ; rarely on clover. 

Clouded Sulphur; Common American Sulphur. (Burymus philodice 
(L.) Hubn.; Scudder = Colias philodice of most authors.) 
Futons 118, 114. 

This was first recorded by J. M. Jones in 1876. It was contained 
in a small collection sent to me by Mr, T. G. Gosling in 1801, so 



Figure 11«.—Clcmdlew Sulphur (OoUidryat tubule); male; natural sis*; wings 
reversed on left side; after Soudder. 

that it is now probably permanently naturalised. Its green larva 
feeds mostly on clover and allied plants, sometimes on peas and 
lupines. 
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Cloudless Sulphur ; Citron Butterfly . (CalUdryas eubule (L.) Bois.- 
Lec.; Scudder= Catopsila eubule Kirby ; Holland.) 

Figures 115,116. 

This large, nearly plain yellow butterfly appears to be rather 
uncommon here. Hurdis meutione seeing a butterfly agreeing well 
with this. Miss Victoria Hayward has sent me MSS. notes on speci¬ 
mens apparently of the female ; “ Wings bright sulphur-yellow tinged 
with greenish ; anteriorly edged with purplish black ; posterior edge 
faintly reddish ; with red and gold dots at the distal ends of th^ 
veins; thorax black with yellow scales ; antennae red ; legs nearly 
white; expanse, 6.5 inches.” 

The female has larger, brownish marginal spots than the male, and 
also a small discal spot of reddish brown on the upper side of the 
fore wings. The male is nearly plain canary or sulphur-yellow. 

Common in the southern United States ; sometimes flies in great 
flocks. The larva feeds on various species of Cassia . 



Figure 117.—Orange-dog (Hrraclides rresphontts); larva; reduced. Figure 130.— 
Red Admiral; }% natural elsc. Both from Webster’s International Diction¬ 
ary ; 117 after Saunders; 180 after Harris. 


European White Cabbage Butterfly . (Pieris rupee L.) 

A white butterfly, apparently of this species, was seen in April, 
1898 and 1901. Abundant in Europe ; introduced about forty years 
ago into North America (1860). Its green larva feeds mainly on 
cabbages and allied cruciferous plants. 

Great Black and Yellow Butterfly; Orange-tree Butterfly; Orange- 
dog; Cresphontes . (Heraclides (or Papilio) creephontes Cr.) 

Fionas 117. Plat* LZXXI; Figures 1» 9, 8, 4, 5. 

This fine species was seen by A. H. Verrill, April, 1901. The 
largo larva feeds on the leaves of the orange and lemon trees, and 
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is called “ Orange-dog ” in Florida. The butterfly, which is oar 
largest species, is yellow and blaok, some individuals having muoh 
more yellow than the one figured, there being dimorphic broods. 
Common in the Southern United States, and not rare in southern 
New England. Its larva feeds also on the prickly ash, hop-tree, 
rue, fraxinella, and Kentucky coffee-tree. 

A species of Papilio, resembling P. troilus and P. polyxenes , was 
also seen in April, 1901, but not captured. 

Painted Lady; Thistle Butterfly. (Vanessa rardui (L .)=Pyrameis 
car did of many authors). Figures 118, 1 a-e. 

First recorded by Hurdis as occurring Sept. 4, 1847, in some num¬ 
bers, also Sept. 11, 1840, and Aug. to Nov., 1864 ; and by Jones, 
180 * 1 . Not uncommon in autumn, but doubtless has two broods. 
Its larva feeds on thistles, burdock, sunflower, and allied composite 


118 119 



Figure 118.—Painted Lady (Vanessa carduly, la, b, lwv*s; c, pupa; Id, e. imago*. 
Figure 119.—Bed Admiral ( V. atalanta)-, 9d, e, imago* ; a, 6, V, larva; 6c, 
pupa Both *a natural size ; after Berge. 

plants; sometimes on mallows and hollyhocks. It is widely dis¬ 
tributed in both hemispheres. Easily distinguished from the Red 
Admiral by lacking the oblique orsnge-red hand across the fore- 
wings; the under side of the fore wings is bright pink or rese-red 
centrally; the round spots of the hind wings beneath are blue; 
black above. * 
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Bed Admiral y Nettle Butterfly- (Vanessa atalanta L.) 

Figtjrxs 119, 2a-e ; 120. 

Recorded first by Mr. Hurdis as occurring Sept, 4, 3847, and May 
14, 1849 ; also by Jones, in lHO'J and 1879. It does not appear to be 
common, though permanently naturalised. 

It is easily distinguished by the obliquely divergent band of 
bright orange-red across the middle of the fore wings, and on the 
posterior margin of the hind wings, and a group of white spots near 
the apex of the fore wings. The ground-color is purplish black above. 
The larva feeds on the hop-vine and nottleR, making a nest of the 
folded leaves. There are two or more broods, and the late adults 
often hibernate, October, L. Mowbray. 

It is widely diffused in both hemispheres, like the last. 


Camberwell Beauty; Mourning-cloak ; Elm Butterfly . (Euvanessa 
antiopa Scudderrr Vanessa antiopa (L.), of most authors) 


Figures 121, 122, 122a 


This large, handsome species, common in North America and 
Europe, appears occasionally in Bet muda, but it may not yet be 



Figure 121,—Mourning Cloak (Kuvancssa antiopa ); r, r, reverse of wings; Y t 
natural slse* From Webster's International Dictionary; after Harm. 
Figure 132,—Mourning Cloak ; larva preparing to change to chrysalis 
Figure 133a. —The same, just transformed to ohryaalis. Both J£ natural 
sine. Photographs from life by A. H. Terrill 

naturalised there. It may fly direct to Bermuda, but individuals in 
the pupa state, or hibernating iraagos, might easily be introduced by 
vessels* It was first recorded by Hurdis, as seen Oct. 23,1847 ; also 
Sept* 12, 1854 ; a single individual in each case. Several specimens 
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were Been in April, 1201. Its large, purplish black, spinose larvm 
feed on the elm and willow, sometimes on poplars; in Bermuda 
probably on the weeping willow. Easily recognised by its dark 
maroon-brown wings, bordered by a row of bine spots and a mar* 
ginal light drab band. 

Single specimens of Vanessa io* (fig. 123) and of V polycMorosf 
are recorded by Jones, 1870, as taken by Canon Tristram in 1848. 
They are both European species. It is doubtful if they have become 
fully naturalized here. 



Figure 128 —European Peacock Butterfly {Vanessa io) ; a, 6, imago; c, pupa ? 
% natural size, after Berge 

Musk Butterfly ; Buck-eye ; Lavinia ; Peacock Butterfly. ( Juno - 
nia coenia (Hubn.); Scndder; Holland^ etc.). Figure 124. 

First recorded by Hurdis as captured May 15, 1849; also Sept. 
12, 1854. He stated that it was common throughout the year. J. 
M. Jones, 1876, says it is “the most common butterfly.” It wag 
sent to me by Mr, T. G. Gosling, in 1901. Its larva feeds on Linaria 
(snap-dragon), purple Gerardio, and allied scrophulariaoeous plants, 
and sometimes on ground-plantain (Wantage), According to Mr* 

* Vanessa to hais the fore wings above reddish brown with four patches of 
black, separated by yellow, of which two are angular, one semicircular on upper 
half of ocellated spot, which has lower half brown frith yellow dots, and front 
margin of yellow, five round blue spots in a row; margin dark. Hind wing 
blackish brown, large ooellated spot with black pupil and blue central spots, 
border whitish, under side of both wings brownish black. See figure 114. 

+ V polyehtora* has the upper side of the wings mostly brownish orange with 
about six or seven irregular and unequal spots of black on the fore wings; a 
submarginal band of black, externally margined with yellow, op both pairs; on 
the hind wings a band of blue between the black and yellow; front edge of fere 
wings with a submarginal stripe at yellow. 

X Holland, W. J., Butterfly Book, p. 176, pi. iii, figs, 20,90, larva; pi. iv, figs. 
56,57, 65-67, pupa, pi xx, fig, 7, female imago. 
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Geddes the larvte, in Bermuda, feed on the common sage-bush 
(Lantana) He found it very common in spring, but not easy to 
capture on sunny days. Home individuals remain active all winter. 

The ground-color of the wings, above, is dark rufous-brown. The 
large ocellated spots are light orange, with black center, and paler 
orange margins, surrounded by a narrow black edge ; the two trans¬ 
verse anterior spots near base of fore wings arc reddish orange, 
bordered with black ; diagonal bar whitish. 



Figure 134 —Bucli-eye or Peacock Butterfly (Junonia cmnia), r, wings reversed, 
enlarged about H From Webster’s International Dictionary 

The larva is usually purplish brown above, yellowish on the sides, 
with rows of dark branched spines the whole length ; two of them 
on the head. 

In the United States it is found from southern New England to 
the Gulf of Mexico, especially near the coast, but much more com¬ 
monly southward. 

Aeclepias Butterfly; Milk-weed Butterfly; Monarch. (Anosia 
plexippu* (L.) Moore; Soudder= Danais plexippu* Lat.ss 
JJanai* archippu * Bois.-Lec., eto.) 

Plats IJTXXIl; Figures 1, 2, 8, 4, 5 Plate LXXXIII, Figure 2 

This large orange-brown species, with white spots and dark brown 
veins, is one of, the most common Bermuda butterflies and occurs 
during all the year. It was first recorded Nov. 17, 1&47, by Hurdis, 
but he states that it was common every year.* 

Its larva is black, banded with yellow and white, and has four 
long black filaments, two anteriorly, on the second thoracic segment, 


* Hindis also records a buff-colored specimen; perhaps a partial albino 
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and two posteriorly, on the eighth abdominal. It feeds here on tho 
“red head” or false ipecac (Asetepias eurassavica), a common intro¬ 
duced weed. In other countries it feeds on various other species of 
Asclepias (milk-weeds). 

This butterfly is remarkable for its strong wings and long vigorous 
flights, and also for its migratory habits. In southern New Eng¬ 
land it assembles in autumn in vast flocks, often of many thousands, 
which alight to rest on the same tree every night for several weeks 
early in autumn, and Anally they all fly away southward together, 

I have observed these flocks on the same tree (or on adjacent trees 
when disturbed) for over thirty years on Outer Island, in Long 
Island Sound, not far from New Haven, Conn, They assemble 
gradually each year, at about the same date, in September, but the 
time of their southward flight varies somewhat according to the tem¬ 
perature, and may be influenced by the abundance or scarcity of the 
aster and goldenrod blossoms, upon which they chiefly depend for 
food at this season. Farther south some of these butterflies hibernate 
and come out again in early spring. 

It is well known that this butterfly has an odorous secretion, 
offensive to birds and other creatures that might otherwise feed upon 
it. I have often offered freshly caught specimens to dogs that were 
fond of eating other butterflies, but they have invariably refused to 
touch this species, showing very plainly by their facial expressions 
that the odor is to them very disgusting—probably much more so 
than to human beings. 

Another American butterfly, the Viceroy (Basieiarehia arehip - 
pus 8cu dder= Lim en it is arehippus ), which closely imitates the Mon¬ 
arch in form and color, though somewhat smaller, has not yet been 
recorded from Bermuda. See plate lxxxii ; figures 6, 0a. This 
remarkable instance of imitative protective coloration has been fully 
discussed by several writers, and especially by Mr, S. H. Soudder.* 
The Monarch now occurs in nearly all temperate countries, in both 
hemispheres, and even in Australia. 

Queen Butterfly. (Anosia bereftice (Cram.)= Danais bereniee Cram., 
Papil., pi. ocv; Sm. and Abbot, t, pi. 7.) 

Fiona* m, Fl*x* LXXXIH ; Fiona* 1 . 

This species is much less common. It was first recorded by Hurdia, 
May 16,1649, who regarded it as a variety of the preceding. He 
states that it is finely spotted with white and lacks the black lines 

* Butterflies of the Staten* United States and Canada, p, 190. 
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Along the vein*, but if so his specimens may have been a different 
species,* or the var. strigosa. 

According to the notes of Miss Victoria Hayward, it is found 
not uncommonly all the year. She describes the color as darker 
than in A . plewippus, and the larva is said by her to have three pairs 
of long filaments, the additional pair being near the middle, on the 
5th ring; the pupa is smaller, cream-color, tinged with green and 
dotted with silky golden specks on the lront side, beside the semi¬ 
circle on the ventral side. 



Figure 195.—Queen Butterfly (Anosia her mice, var. *triga*a ), male ; upper aide ; 

J natural size; phot, by A H V. 

The larva of typical f>erenice is described as pale violet, with trans¬ 
verse stripes of darker ; a transverse band of reddish brown on each 
segment, divided by a yellow band ; a longitudinal stripe of yellow 
along the feet; filaments brownish purple, a pair on the 2d, 5th, and 
11th segments. It feeds on Asdepiqs and oleander. 

The typical berenice (see Holland, Butterfly Book, p. 84, pi. vii, 
fig. 2, and fig. 3, var. strigosa) is smaller than piejrippus y md decidedly 
darker; groundcolor of wings above dark rufous- or tawny-brown, 
both pairs bordered with blackish-brown, wider on the hind wings, 
on which there may be no white spots, in the male; usually with 
two rows in the female; but var. strigosa usually has a single row 
of small white spots ; on the fore wings there are many small spots 
of white near apex and two submarginal rows on the black band. 
The hind wings of the female beneath have wide brown borders to 
the veins, but in var. itrigota Bangs, they are bordered with a pale 

* A southern butterfly that might well oecut here (AgravH*, or Ufone, vanillat) 
is very similar in color, and might easily be confounded with this species by one 
not familiar with the butterflies. 
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line. Expanse, 2.65-3.75 inches. It is native of the southern United 
States, especially in the southwest Florida; Panama; and Cuba, 
(Yale Mas.). 

Pearly-eye Butterfly. (Enodia portlandia (Fabr.) Hubn.; Scudder 
—Debit portlandia Holland, p. 100, pi. xviii, f. 20, iii, fig. 16, 
larvae Hipparchia andromaehe Hubn , Say, etc., and in Jones.) 
Fiauiuca 126, 127 

Jones records a specimen taken in 1848 by Canon Tristram. I do 
not know of any record of its reoent capture, but that is of no great 
importance as evidence, for the Bermudian insects have been little 
studied in summer. It is native of the middle and southern United 
States. 

126 127 



Figure 126 —Pearly-eye (Enodia portlandia ), under side. Figure 127.—The 
same, upper side, about natural stee ♦ phot by A. H. V. 

This delicate yellowish-brown butterfly baa 4 to 0 oval, oeellated 
spots of blackish, bordered with orange or pale yellow, near the mar¬ 
gin of each wing; on the under side the spots mostly have a small 
white center. Expanse of wings two inches. The larva feeds on 
grasses; it is green with two red processes on the head. 

Sweet-potato Sphinx; Musk; Morning glory Sphinx; Hose-banded 
Sphinx. (Phlegothontiue cingukUus*=aProtoparce cingulatazs 
MacronUa cingnlata ,) 

P vum XCVI1; Fxott&m 1, 2. 

The only common large sphinx. Its very large larva feeds on 
the leaves of the sweet-potato and other species of Jpomoea, and on 
wild jasmine. Geddes says that it feeds also on Aritnina triloba. 

* Hr. H. G. Dyar considers this a variety of the European species, eenvolmli 
(L.), and writes the name JPhlegothontivs aonvaitmli f tor. etnyulatuM. 
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It* abdomen is partially banded with several conspicuous bars of 
rose-red or pink, alternating with black, all interrupted dorsally by 
a median gray stripe; under side light gray. Its hind wings are con¬ 
centrically banded with pink, light gray, and black; under side of 
wings dark smoky brown. It is common in the southern United 
States, from Virginia to Florida and Mexico, but very rare in New 
England. Expanse, 4 inches. The larva figured was taken in New 
Haven, Conn., on morning-glory (A. H. V.). 

Jftisk/ Pepper Sphinx; Tobacco-worm/ (Chveroeampa tersa Drury.) 

Fiourjbs 128, 139. 

This hawk-moth is easily recognized by its peculiar color. The 
front wings arc yellowish brown with the narrow curved median lines 
alternately dark brown and buff ; front edge and median streak dark 
brown ; hind wings blackish brown with a row of five or six submar- 
ginal angular or wedge-shaped spots of light orange or yellow, with 
their bases next to the * posterior border; base and edges yellow. 
Body yellowish brown above, with narrow orange stripes; patches 
of white at bases of wings ; sides orange, with narrow brown lines ; 
Expanse, 2.25 inches. 



Figure 188.—Pepper Sphinx (Chceroeampa ter*a) ; 1 natural size ; phot, by 

A H V. 

The larva, which is usually about 70 mm long when mature, is pale 
leaf-green, with obscure transverse dorsal lines of bluish green, and 
With seven conspicuous oblique lateral bars of orange-red, posteri¬ 
orly edged with bright blue and auteriorly bordered with flake-white; 
spiracles white and orange; a curved line of orange-brown on the 
upper part of last three segments, the area above this line spotted 
with white ; head light green with white spots, and with a band of 
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blue and orange like those of the tides; legs with white spots; 
candal appendage slender, bluish with brown spots. A variety with 
brown ground-color also ooours. Pupa dark cbooolate-brown. 

This species is widely distributed fiom Maryland to the Gulf of 
Mexico, West Indies, and South America. Rare in Connecticut. 

J. M. Jones, 1870 t records it as common in Bermuda, the larva 
being known as “ Tobacco Mask.” Most authors do not give the 
tobacco as one of its food-plants. It feeds on various other plants. 

m 



Figure 320 —Pepper Sphinx; a, larvs; b, pups, natural sUa; phot from 
colored drawing by A H V. Figure 189a —Larva of Isabella l*oth, nat. 
use, from Webster’s International Dictionary 


Geddes also recorded it in 1894, so that it is doubtless fully natural¬ 
ised. He states that the larva feeds on button-weed ( Spermaooce 
tmuior). It has been found at New Haven, Conn., feeding on red- 
pepper plants, by A. H. Terrill, to whom I am indebted for colored 
drawings of the larva and pupa (fig. 128). It is possible, however, 
that Jones (who was not an entomologist) confounded the larva of 
this species with that of the common Tobacco-worm ( Protoparcr, or 
Macrotila, Carolina), though the latter has not been recorded. 

It was taken by me in March, 1901, Fresh specimens were sent 
in October by Miss Hayward and L. Mowbray. 


Silvery Sphinx. (Sphinx argmtatazz Chlwnogramma jatminarum 
Bdv.) This rare species was recorded by Jones, 1*79. 

ItabeUa Moth; Wooly-bear. (Pyrrharctia Isabella.) Figure 190c. 

A living adult larva of this common, American moth was sent in 
November by Mr. Mowbray. 
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Wood Beauty; Pi n k- underwing Moth; Bella-moth. ( Utetheiea 

bellow Deiopela bella (L.) Figure MO. 

This beautiful North American moth is usually common in August 
and September. It was first recorded by Hurdis, Oct. io, and Nov. 
17, 1847, and Aug. 17 to Sept. 12 , 1854 ; also by Jones, 1870 ; and 
July to Sept., by Miss Hayward. The pink hind wings are bordered 
with black, and have a white line between the two colors. The fore 
wings are yellow or orange, with cross-rows of connected white 
spots, each centered with black. Its larva feeds on a variety of plants, 
including plum and cherry trees, elm, lupines, Lespedeza , Crotalaria, 
etc. It ranges from Nova Scotia and Maine to Florida and Mexico* 
Tuba and Panama (Yale Mus.). St. George’s, Oct, L. Mowbray. 

180 180a 


Figure 180.—Pink-uuderwiug Moth (Utethema bella (L.); nat. size; after Harris. 
Figure 180a.—Mourning Moth (Lycomotpha pholua)\ x 1^„; phot. A. H. V. 

Mourning Moth. (Lycomorpha pholus Fabr.) Figure 180 a. 

This American moth was recorded by Jones, 1876, as rare. Its 
larva feeds on lichens. Wings dark blue distally ; saffron at base. 
Nova Scotia to Virginia. 

Cut-worme; Grubs; Cutworm Moths. 

Agrotie ypeilon (Rott.); J. B. Smith, Revis., Bull. Nat. Mus , 25, 
p. (18, pi. iii, fig. 25, 1800;* Catal., p. 00 = ^4. suffuea Butler=-4. 
tel{fera Harris, Inj. Ins. Moss. Whole United States; Canada; Europe. 

Peridroma incivis (Gti.); J. B. Smith, Revis., op. cit., p. 72, pi. 
iii, fig. 81; Catal., p. Agrotie weir is Gn.; Walker; Grote ; 
Morris, etc.; larva described, as A. hthricons, by French, in Canad, 
fint., *ii, p. 14. New England to California; Texas ; Florida. 

Feltia maUfida (Gn.); Smith, Revis., op. cit., p. 122, pi. iv, fig. 50, 
Catal., p. 84 xsAgrotie malefida Gn.; Walker, Cat. Brit. Mus., Lep. 
Het., x, p. 328 ; Harvey, etc. 

* Revision of the species of the genus Agrot%». This work contains full tech¬ 
nical descriptions of ail the species and modem generic divisions, with figures 
of the external genitalia, and details of synonymy. 

Teams. Conn, Acad.. Vo t, XI. 
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Dec., 1908. 
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Whole United States; Cuba. 

Feltia annexa (Tr.); Smith, Revis. Noc., op. cit., p. 122; Catal., 
p. H 4 — Agrotig annexa Tr.; Stephens, Ill. Brit Ent, Haust., ii, p. 
117, pi. xxii, f. 2; French, Canad. Ent., xiv, p. 207, 1882. (Life-his¬ 
tory.) 

United States S. of New England ; Mexico; South America ; 
Europe. 

Figures 181, a, b; 182. Plate XCVIII 

These and other related species are sufficiently troublesome to 
young garden crops. Some of them may have been indigenous, for 
Out-worms were mentioned by Gov. Butler in 1010, as injurious to 
the crops; but they are all species easily introduced in the larval 
state, in the earth attached to the roots of living plants. 


181 



Figure 181 —Cut-worm (A. yptilon) ; a, imago; 6, larva; about natural Mae. 
Figure 182.—Cut-worm ( Feltia annexa) ; o, larva; a', it* bead; 6, pupa; 
c, imago. Fignre 188.—Army-worm (Lewania nnipwncta) ; «, male 
imago; b, pupa; o, larva; both %. Last two ara from Webster's Interna¬ 
tional Dictionary; after Riley. 

* 

The destructive larva called “ the grub ” by the farmers in Ber¬ 
muda is probably the larva of four or more speoies of out-worn 
moths, aud some allied genera. According to the notes of Miss Vic¬ 
toria Hayward it is a nocturnal larva that attacks the young plants 
of'potatoes, etc., especially of onions, often doing great damage to 
the latter. They are most abundant in January and February, but 
are active from December to June. They often destroy large num¬ 
bers of seedling onions in the beds, and are so fond of Birds-eye 
Peas that these can hardly be planted safely before July. They are 
often caught in large numbers by band, in tbe night, by the use of 
lanterns. This larva is silvery gray with four alternating stripes of 
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black and white along the back. Thin may be the larva of F 
annextiy which is thus striped, but perhaps A . ypsilon is more abun¬ 
dant in some localities; they all have similar habits. 

The larva of A . ypsilon , sometimes called the “ Greasy Cut-worm ” 
in the United States, is dark, dull, leaden brown, or blackish, with a 
faint, pale yellowish, broken line along the back, and a somewhat 
more distinct subdorsal line, below which, on each side, there are 
two other indistinct pale lines ; about eight small glossy spots on 
each segment; length, 1.5 inches. Fig. 131, b . 

The moth has the fore wings rather long and narrow; ground- 
color dark purplish brown with more or less of paler or luteous, 
especially on the distal fourth and on the cross-bands; rcniform spot 
with a black sagittate dash from middle of outer edge ; hind wings 
whitish or yellowish drab, with yellowish brown veins and marginal 
line; fringe white and with a pearly luster; antenna? of male 
strongly pectinate. Expanse, 1.5 to 2 inches, or 30-52 mm . Fig. 131 
and plate xcviii, figure 3. 

Peridroma inciris has the ground-color of the thorax and fore 
wings dark or light ash, varying to reddish gray; the wings with 
narrow wavy cross lines and scattered specks of blackish ; orbicular 
spot often lacking, when present edged with brown and white, 
center brownish ; reniform spot large, distinct, lunate, margined 
with white and yellowish, centered with brown; under wings 
purplish white or pearly iridescent white, translucent, with anterior 
and distal margins and veins often dusky. Males are darker than 
females. Expanse, 32-38 n,m . Plate xcviii, figure 4. 

The mature larva* may have the ground-color either green or 
brown ; in the latter form the body is of a brown color like dead 
grass, with a broad white band, mixed with red, below the stigmata; 
an obscure double lateral hand of brown ; three obscure dorsal and 
subdorsal rows of black specks ; cervical shield with three whitish 
lines ; head luteous with blackish Hues. The green form has the 
head green, with black lines; body green mottled with small brown 
and whitish specks; a double dorsal and four lateral lines of green¬ 
ish black ; substigmal line broad, red, upper edge brown. Eggs 
ribbed, laid in Urge clusters on leaves. Larva feeds on grass. 

Fettia annexa , fig. 132, has the ground-color of fore wings clay- 
yellow, with a darker costal patch distally and a basal dark patch; 
veins blackish; orbioular and reniform spots small, connected by a 

* Detailed descriptions of eggs and larva in all stages are given by Mr. H. G. 
Dyar, Proo> U. S. Nat. MuS., xxiii, p. 878,1900. 
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regular black dash ; under wings nearly pure white. Expanse, 88- 
45 mm . 

Feltia malefida also has a pale day-yellow ground-color, mixed 
with gray and with dark brown costal and terminal patches; a 
distinct, large, dark, claviform spot; orbicular spot flask-shaped, 
elongated, centered and edged with blackish; reniform broad, edged 
with black and centered with dark brown ; no black dash between 
them ; under wings nearly white, sometimes with bnff or dusky veins 
and margins. Expanse, 40-45 ran \ Plate xcviii, figure 5. 

American Army-worm. (Leucania unipuncta (Haw.); Flint, in 
Harris, ed. ii, p. 027, figs. 274-6 ; J. B. Smith, Cont. Monog. 
Noct., Proc. U. 8. Nat. Mus., xxv, 177, 1002.) 

Figure 188. 

This destructive insect was recorded by Jones as common in 1870, 
but I do not know whether it has ever proved so destructive to 
grass and cereal crops as it often does in the United States. Miss 
Victoria Hayward states that a larva, locally called “ Army-worm,” 
is very injurious to the common potato some seasons, but its iden¬ 
tity is uncertain. 

The larva of X. unipuncta is dark gray, with three narrow, yel¬ 
lowish dorsal stripes, and a wider darker yellow one on each side ; 
head brownish yellow, lined with brown, and with a V-shaped black 
mark on the front. Length, about 1.5 inches. 

The moth has the fore wings dull ruBset-drab or fawn-color, with 
a small, distinct, white spot in the center, and a dusky oblique stripe 
at the tips, the surface sprinkled with black dots, two very small 
pale yellowish dots near the white spot; hind wings Btnoky brown, 
translucent. Expanse, 1.75 inches. Canada to Colorado; Florida; 
Mexico ; and South America. 

Leucania mtica Walker was also recorded by Butler, 1884, as the 
commonest moth in the Challenger Expedition collections. It is a 
West American species according to Walker. The larvse are per¬ 
haps apaong those called “Army-worms” in Bermuda. We should 
expect that the southern Army-worm of the United States ( Laphyg - 
ma frugiperda) would also be found here, but it has not been 
recorded. 
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Beet Army-worm. (Laphygma exigua (Hub.) = Zi. macra Guen., 
Noot., i, p. 157; Butler's Lint, etc.)* 

Figures 134, a-c. 

This species, which was first recorded by Butler, 1884, as L . macra , 
is doubtless one of the commou injurious species grouped together 
by the farmers under the general name of “ army-worm,” Most likely 
it is the army-worm that injures the common potato to a consider¬ 
able extent in some seasons. In the western United States it is 
chiefly injurious to the Sugar Beet, but will also feed upon common 
l>eets, potatoes, onions, corn, and peas, and upon various weeds, 
especially pig-weeds (Aniaranthm and Chenopodium ), mallows, 
ground plantain, etc. 



Figure 134.—Beet Army-worm and moth (f^phygma exigua); a, moth ; 6, c, 
larvte; lmt. ate; c\ dorsal surface of the segment bearing 1st pro legs, 
enlarged ; rf, ita head enlarged ; e, /, eggs much enlarged; after Chittenden. 


The mature larva has a greenish or olivaceous ground-color, with 
a broad dorsal stripe, dotted ami streaked with greenish or blackish, 
darkest in the middle ; two pale stripes on each side, separated by a 
darker band, varying from gray to black, dotted with* white ; head 
green, olivaceous, or smoky brown, with three whitish longitudinal 
lines ; feet greenish. Length about 1.3 inch (30 to 34 ro,n ). 

The moth is, in general, pale ochreous brown ; the round spot on 
the fore wings is pale yellowish ; the reniform spot is less conspicu¬ 
ous, with a darker center; submarginal line pale; a marginal row of 
dark speekg. 

It is an Old World insect, now widely diffused in warm latitudes. 
It is believed that it was first introduced into the United States via 
the Hawaiian Islands and the Californian coast, whence it has 

* For synonymy and a full life-history, see F. H, Chittenden, Bull. No. 88, 
U. S, Agrlo. Pep., Entomology, New Series. 1909. 




774 A . JE TVriB— The Bermuda Island*. 

migrated to Now Mexico, Arizona, Colorado, etc. Probably it was 
introduced into Bermuda directly from southern Europe, by eggs on 
growing plants, or else in the adhering earth, while in the pupa, 

Commelina Owlet Moth . {Prode)net eommelinm (8m. and Abbot, 
ii, p. 189, pi. xav, as Phaleena ; Gn. ; J. B. Smith, Catal. Noct., 
p. 109, 189.*). Figures 135, a-d. 

The striped larva of this species feeds on various plants besides 
Commelina , including sweet potato, asparagus, violets, raspberry, 
and cotton.* It is found in the southern United States, northward 
to Washington, t). t\, and Illinois. The moth has a ground-color 
of rich, dark brown on the fore wings, variegated with transverse 
lines of black, and complex markings of purplish brown and dull 
yellow ; hind wings pale pearl-gray, with violet iridescence. 

The larva has the ground-color olive or greenish brown, finely 
lined with dark gray and b r °wn, the dorsal surface with a double 
row of triangular velvety black, or sometimes greenish spots, and 
a central row of small yellow dots. It was first recorded by Jones, 
1870. 


o 

d 


Figure 185.— Prodenia commehnc*; a, moth; 5, young larva; <\ mature larva, 
dorsal viyr; d, same, lateral view—all slightly enlarged ; after Chittenden. 

Grass-moth, {Retnigia repanda (Fab )s=: Remigia latipes On. ; 
Smith, Catai. Noot., p. 363fzzR. marcida (var.)Gn.; Walker, Catah, 
xiv, p. 1495.) Plate xcviii, figure 6. 

bore wings buff or light yellowish brown, specked and transversely 
irregularly lined with darker brown, and with a costal, apical, and 
distal patch and a tranverse band of darker brown, the latter edged 
internally with a lighter buff band; the brown linear marks are 

* For full description, see F. H. Chittenden, Bull. 97, new series, U. 8. Den 
Agriculture, 1901. ' ^ 

f Probably the Ptmigin talip** of Jones was a typographical error for H. 
1<Uip<*. Mr, Dyar gives me these additional synonyms: dUwverans Walk. * 
psrlata Walk.; indentata Harr.; h&matytu* Harv,; Tetmna Mar. 
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crooked or wavy and mostly geminate; a round spot edged with the 
same. Hind wings have nearly the same ground color proximally, 
with a slightly paler transverse hand, bordered distally with a rather 
darker wide brown band ; margin pale. Expanse, about or 

1.5 inches. 

The mature larva'*' is slender, nearly cylindrical, smooth ; prolegs 
on segments 9, 10, 3tt ; body yellowish white with many brown or 
blackish, mottled, double lines ; dorsal line reddish brown, double ; 
subdorsal composed of six black lines, with a black spot between the 
5th and 6th segments ; four reddish lateral lines ; a pair of black 
lines just above the stigmata ; a red one along the stigmata ; and a 
pair of red ones below them ; ventral stripes darker ; spiracles with 
black edges; head white, lined with faint brown and reddish mark¬ 
ings. It is nocturnal in habits; when disturbed it curls itself up, 
the body forming an abrupt angle at the 5th joint, the thoracic feet 
touching the prolegs. Common according to Jones. Feeds on grass. 

Whole United States east of Rocky Mountains; Labrador; Cuba; 
South America. 

P/fteia ou Gn.; J. B. Smith, Catal. Noct., p. 252, 189H; Morrison, 
Proc. Bost. Soo. N. H., xvii, p. 219=/*. fratella Grote, Bull. Buffalo 
Soe. N. H., xi, p. 161. Plate xcviii, figures 7, K 

Fore wings lustrous yellowish brown, specked and variegated with 
darker brown, and with a subapical patch of dark brown ; faint 
oblique cross-bands of gray; silvery spot bilobod, bordered exter¬ 
nally with dark brown. Under wings shining yellowish or golden 
brow r n with a distal band of dark brown and a whitish margin. 
Under side of wings yellowish brown, faintly banded with darker ; 
body tawny brown. An elegantly colored species. Expanse 32-40 mm . 

The larva is undescril>ed; food-plants are not known, f 

Range, New England to Oregon, California, Texas, Florida, etc. 

Orem Oeometrid Moth. (Synchlora denticulata Walk. (?)zzcxcut'- 
varia Packard). 

Mr. H. G. Dyar thinks that our two specimens are probably this 
species, but they are too much injured for positive identification. 
The body and wings are bright, light green, the fore-wings crossed 
by two irregular, narrow, faint whitish lines. Taken in summer. 
T. G. Gosling. Larva eats leaves and flowers of various weeds. 


* For full descriptions of all stages, see H. G. Dyar, Proc. U. 8. Nat. Mus., 
audit, pp. 276-8, 1901. f See Addenda. 
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Gypsochroa sitellata (Gn.) =r Philereme albosignuta Pack,; Jones.* 
Plate xcviii, figure 9. 

Both pairs of wings elaborately variegated and mottled with dark 
brown and pale buff or brownish yellow; costal margin of fore wings 
with alternate irregular spots of the two colors ; an indistinct band 
of the lighter color; a narrow, distal, marginal line of alternating 
blackish brown and white spots ; body colored like the wings. 
Expanse 30 rom , or 1.25 inches. The larva, which feeds on Pi*mna 
acuhata (t. Dyar), in Florida, is green mottled with irregular lines 
and spots of darker yellowish green and specked with blackish. 

Melon-moth; Melon-worm. (Diaphana hyulinata L =-Maryaronia 
hyalinatassEudioptis hyalinata in Geddes.)f Figure 136. 


This moth is a beautiful insect, with shining white wings, bor¬ 
dered with black ; the abdomen is tufted at tip with buff, edged 
with black and white. The young larva' eat the leaves of melons, 
squashes, and cucumbers; older ones burrow in the stalks and fruit. 



Figure 186 —Melon-moth ; a, imago, nat. size ; b } larva. Figure 187.—•Cucum¬ 
ber-moth ; Pickle-worm (Diaphana nitxdaUn ); or, imago, nat, sire; 6, larva 
and its burrow in a young cucumber. Both from Webster’s International 
Dictionary; after Saunders. 


Mature larvm are translucent yellowish green, with scattered hairs; 
length, ,30 mm . It is often very injurious in the southern United 
States. Recorded by Jones in 1876 as abundant. Oct., L. Mowbray. 

Piekle-toorm or (Juenmber-moth (Diaphana nitidaU*~Marga- 
roniiiy or Eudiopti *, nitidalis (Cram.), fig, 137, whose larva bores in 


* Mr. H. G, Dyar has given me the following synonymy; Gypsorhrwx aitellata 
Gn ,)rzkc$*itata Gn.; Dyar, Psyche, ix, p. 69, 1900 (life history) tzimpauperata 
Walk .xzPhiterm* albotignata Pack,; Jones, 1878. 

f Mr. H. G. Dyar gives me the following additional names for this species: 
Boty* lueemaU* Hubn.; Jones; marginatU Stoll.; hyalinatalin Gtten. 
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young or half-grown cucumbers, often doing much damage, is also 
said to occur here, but we did not obtain specimens. The larvae also 
bore in melons and squashes, like those of the preceding species. 

Sweet-potato Fire-worm. (Hymen ia fascialis .) Figures 138, 139. 

According to the notes of Miss Victoria llayward the Sweet 
Potato vines in midsummer are often very badly damaged by the 
green larvce of a small pyralid moth called the " firoworm.” It eats 
out the parenchyma, quickly reducing the leaf to a skeleton. 

Some of these larva) which were mailed to me by her at Bermuda, 
August Hth, had become pupa? when they readier! me, August 12th ; 
on the 13th the imago emerged from one of them. Thus the dura¬ 
tion of the pupa stage may be as short as lour or five days. 


18H 



Figure 188.—Sweet-potato Flreworm Moth; leaf as nkeletonized by the larva?; 
a, b, c, pupm; d, moth, x\V 4 Figure 189. — The name; a, moth; 6, e, 
pup®, xty. Phot by A. H V , 1902, from life 


This small moth is rather prettily marked. The ground-eolor of 
the body and wings above is coppery-brown, with white markings ; 
front of head and a ring behind the eyes white; abdomen crossed 
by five or six bars of white, the two anterior wider; under side 
buff, with three rows of black spots. Both pairs of wings are 
crossed by a nearly median bar of white, which, when the wings are 
folded* runs directly across in a straight line, coincident with the 
basal white bar of the abdomen, but does not quite reach the costal 
margins of the fore wings, ending in a point, with a subtermitial, 
angular, hook-Hke projection, directed backward ; midway between 
this white bar and the apex of the wing is a white transverse spot, 
bordered with black, and reaching the edge of the wing, with a few 
specks of white at its inner end, and a blackish patch beyond it; 
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terminal fringe with alternate patches of black and white, mostly 
white on the bind wingB, and with a narrow basal bated of white, 
edged on both shjes with a black line. Legs buff ; the anterior pair 
with narrow bands of black ; antennae brown. Length of moth, 
with folded wings, 10““ ; of pupa, 9““. Determined by Mr. Dyar. 

Ay/if/aiaia ftorella Cr. 

This small, conspicuously colored, pyralid moth has been identi¬ 
fied by Mr. H. 6. Dyar, from a Rmall lot of moths received in the 
summer of 1901, from Mr. T. G. Gosling. Its front wingR are pur¬ 
plish brown, crossed by three large, conspicuous, golden-yellow spots; 
under wings darker brown, with a subbasal patch and a subterminal 
ovate spot of orange-yellow or deep golden yellow. It is also known 
from Key West. St. George’s, Oct., L. Mowbray. 

Grass Moth. (Komophila noctueUa Walker); E. B. Felt, Canad. 

Ent, May, 1-898, vol. xxv, p. 193, figs, (life history).'" 

The larva of this common gray pyralid feeds on clover and various 
grasses, and is often very injurious. Widely diffused in United 
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Figure 141.—Fig-moth {JCphetlta eoMriteUa); enlarged 2; A, Imago; B, larva 
Figure 142.—Grain or Wolf-moth (Tinea gvantUa) ; a, imago, enlarged ; 
a', the same, nat. sire ,• b, larva, nat. size and enlarged ; e, pupa, net. size 
and enlarged; d, Infested grain. After Packard. 141 from Webster's 
International Dictionary; after Chittenden. 

States and Canada. Jones recorded it as common in 1878 ; it was 
also in Geddes’ list. We took it in April, 1901. It was taken by 
Miss Hayward, Aug., 1902, at lights. 

* Mr. Dyar gives me the following synonyms: hybridal** Hub.; indisHnetali* 
Walk.; MvolaUt Maasen. 
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Bee-moth; Wax-moth. (Galleria mellonella^O. cereana.) 

Fiuurk 140. 

Common and very injurious to the honey hoes, its larva destroy¬ 
ing both honey and comb. 

Abundant both in Europe and North America, 

Biff-moth; Raisin-moth. (Ephestia cahiritetta Zell.) Figure 141. 


The larva of this widely diffused moth feeds on dried tigs, prunes, 
raisins, dry currants, nuts, chocolate, meal, and various other dried 



Figure 140,—Bee-moth (Galleria metomtUa); b, larva. Figure 14$.—Angou- 
moii* drain-moth (Sitotroga eereaMta), > l 1 ^ Both from Webster’s Inter¬ 
national Dictionary. Figure 145« —Com infested by S. cetvulctla; after 
Riley. 

food-stuffs. The color of the moth is gray, with whitish markings 
on the fore wings; expanse l r > to ao ,n,n . 


144 
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Figure 148.-ileal-moth (Plodia MsrpunrtelUt); a . imago; b , larva; both 
enlarged 2%, Figure 144.—Flour-moth (fiphrslfa Kuekniella Zell.), x 1 1 ^; 
6, larva, x ; from Webster’s International Dictionary; after Chittenden 

Meal-moths ; Flour-moths ; Grain-moths . {Pyralis far in alts. 

2 Tinea grandla, fig. 142. Plodia interpunctella, fig. 143. Ephes - 
tia Fuehnietta , fig< 144, Angoumois Grain-moth or “ Fly- 
u>eevil”~J3itotroffa n or Gelechia , cereaklla , fig, 145.) 

All these small moths, and apparently others related to them, 
seem to be common, as in most other warm oountries. They all feed 
on stored cereals of various kinds, including flour, meal, bran, stored 
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grain, and ship-bread, and often do great damage to stores of pro¬ 
visions in forts, ships, and warehouses, as well as in flour-mills. 

Pfodla interpunctella has the wings light, dull gray, the distal 
part of the fore wings brownish red or coppery. 


Common Clotlm-moth. ( Tinea fiaiufroniella Pack, or peflionelfa L.) 

Figure 146. 


Very abundant and destructive in houses. The larva lives in a 
portable tube usually made of wool fibres. 


147 



Figure 146.—Clothes-moth (Tinea, flavtfrontella) ; a, imago; 6, larva; <•, porta- 
bleease. Figure 147.—Tapestry-moth (Tineola biwllielta), x8; after Riley. 
First from Webster’* International Dictionary. 


Tapestry-moth; Webbing-moth, ( Tinea } or Tlneokt^ bUellkUa.) 

Figure 147. 

Less common than the last, but capable of doing great damage to 
woolens, furs, and feathers. Its larva does not make a portable tube, 



Figure 147 g.—T apestry-moth ( T\ iqpetM*lla)\ x8?£; after Riley. Figure 148,— 
Portion of leaf of Sweet-potato, showing mines of leaf-miner; xl#; 
phot. A. H. V. 

but lives in a silken web on die substance that it is destroying. It 
is partial to furs and feathers, but eats also woolen and hair goods. 
The moth has uniform, pale ochreous yellow fore wings. 
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Tapestry-moth ; Tube-dwelling Clothes-moth. ( Triehophaga , or 

Tinea, tapetzella L.) Figure 147o. 

This destructive moth doubtless also occurs, but we did not obtain 
it. Its tube is not a portable ease, but rather a long, crooked tunnel 
or gallery. The moth has the basal half of the fore wings black ; 
the distal half white. 

Leaf-miner of Sweet Potato . ifliedellia minor Busck, t. Busck.) 
Figure 148. 

A minute tineid, about 8 rom long, plain silvery, with the tips of 
the wings curved upward and fringed with long scales, whose larva 
mines in the leaves of sweet potato, causing irregular, blister-like, 
yellowish spots, 2-4 rom in diameter. Imago emerged Aug. 20, from 
leaves mailed from Bermuda by Miss Victoria Hayward. Mr. Busck, 
who has examined it, identities it doubtfully as the above species, 
described from Florida, on morning glory. 

Several other undetermined tineids were sent by Miss Hayward. 

Geleehia bosquella Chamb., Bull. U. S. Geot. and Geog. Survey, 
iv, p. H7. Wals., Tr. Am. Ent. Soc., x, p. 178. 

This small tineid sent by Mr. Louis Mowbray in October, is 
grayish black and silvery white ; on the wings the silvery white 
covers a basal patch, the posterior margin, and two small costal spots; 
legs banded with the two colors. Length, 0 mm . Identified by Mr. 
Busck. 

Grass Weh-worm . (Crambus laqueatellas Clem. ?) 

Mr. H. G. Dyar has identified one specimen, in poor condition, 
taken in summer by Mr. T. G. Gosling, as probably this species, but 
it may be some other closely related species, for it is too imperfect 
for accurate determination. 

The following Lepidoptera, collected iu Bermuda in April by the 
Challenger Expedition, were recorded by A. G. Butler, Ann. Mag. 
Nat. Hist. (5), xiii, p. 188-188, 1884 : 

Leucania antiea Walker, Catal. Ex. Lepid., ix, p. 100, 1856.* 

* According to Walker its colors are as follows .-—Thorax: with several brown 
bands; abdomen very pale fawn color; fore wings with oosta and interior bor¬ 
der speckled with black, with eome brown dots in tbe disk, with the usual 
exterior band of black dots, more numerous thau usual; fore part of exterior 
border brownish ; hind wings whitish, with black marginal dots. Length of 
body* .5 inch; of wings, 1 inch. “ West coast of America.” South American. 
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Laphygma macro Guen6e ;=Z. emigua (Hub.). See p. 778. 

JPerigea snbaurea Guentte ; a W. Indian noctuid.* 

Plusia on Guou<5c, Noct., ii, p. 96,1852. Florida, etc. (See p. 775.) 

Bemigia marcida Guen4e, iii, p. 317=J?. repanda. (See p. 774.) 

Thermesia monslratura Walker, Cat. Lep., xv, p. 1584, 1858.f 

Margaronia jairusalis Walker, op. cit., xviii, p. 624, 1859= Gly- 
phodes jairusalis Hampson, Proc. ZoOl. Soc. London, JH95, p. 743. 
S. America (t. Dyar in letter). 

Stenopteryx hybridalis (Httbner), Pyral., p. 29, pi. xvii, tig. 114, 
(as Pyralis)—Nomophila noctuella , (t. Dyar.) (See p. 778.) 

Chverocampa Ursa (Drury), HI. Exot. Knt., i, p. 56, pi. 28, fig. 3. 

Junonia ccenia Httbner. See above, p. 762. 

Probably most of these are introduced species. 

G. Geddes’ list (Entomol. Soc. Ontario, 26th Ann. Rep., p. 25, 
1894, collected January to May) adds the following to Jones’ list : 

Botys adipaloides Grote and Rob., Des. Amer. Lop., p. 20, fig. 19 
=s Pyrausta orphisalis Walk. (t. Dyar). U. States ; common. 

Plusia, sp., imago feeding on flowers of wild mustard (Sinopis 
nigra). Perhaps = Plusia ou Guende. 

g .— TV i chapter a. (Caddis-flies.) 

Insects of this group are not common in Bermuda, but Dr. II. 
Hagen identified one North American species ( Hallesue maculipennis) 
from the collection of J.*M. Jones, 1876. 

h. — Neuroptera. (Ant-lions ; Lace-wings.) 

Lace-wing Ely; O olden-winged Ely, Bright-eyes. (Chrysopa 

ntftlabris Burnt) 

Fiotma 149. 

This LaCe-wing Fly was received from Mr. Louis Mowbray early 
in November. The body is light green with a narrow pale yellow 
dorsal line on the abdomen and a pale lilac streak on the thorax ; 

* This moth is ferruginous, with the thorax blackish and the abdomen gray¬ 
ish; fore wings with three yellowish fascia, and speokled with yellow. Antilles 
and Brazil; not yet known from the United States. 

f T. monstratura. According to Walker its Characters are as followsWings 
of $ slightly speckled with black; oblique line straight, Mack, diffuse, extend¬ 
ing from the length of inner border of hind wings to tip of fore wings j 
middle line Mack, undulating; submarginal line indicated Mr black points; fore 
wings with the interior line black, undulating, a Mack oblique streak extending 
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head in front of eyes and mouth-parts red; upper side of head and 
bases of antennas greenish yellow ; eyes brown ; palpi dusky; legs 

Figure 149.—Lace-wing Fly {Chrysupti), nat. size, with its eggs mounted on 
silken stalks; c, larva; American species. From Webster’s International 
Dictionary. In a cut not distinguishable from the Bermuda species. 

pale green; wings hyaline, strongly iridescent, the principal veins 
yellow, the cross-veins light green. Length, 10 nm ; to tip of folded 
wings, 15 mm . 

The larva of a species of this useful genus, was observed by us, 
feeding on plant-lice. It may be ryfitabris but was not identified. 

Ant-lion. (Myrmeleon, sp.) 

Figures 150, 151. 

An Ant-lion was recorded as in the collection of J. M. Jones, 1870, 

151 




Figure 150.—Amerioan Ant-lion ( Myrmeleon ), nat, size, with its lArva and pit- 
fall. From Webster’s International Dictionary. Figure 151.—Larva of 
Bermuda Ant Lion; a, dorsal; 5, ventral view; x 0 . Phot, from nature, 

by A. H. V. * 

♦ 

but the species has not yet been determined. The figures on qut 
150 are from a New England species, for generic characters only. 

from the costa to the oblique line; round spot black, point-like; reniform spot 
large, unusual in form, broader than long, edged with black. Length of body 
,54 inch; of wings, 1,88. St. Domingo. Not North American. According to 
Mr. H. G« Dyar (in letter) the genus is a broad-winged uoctuid near Anticamia. 
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Larvflp of a species apparently of this genus were sent to me by 
Mr, T, G. Gosling, in 1001, Its body is dark tawny brown, thickly 
covered with short, stiff, black hairs above and below ; they form 
transverse rows on each segment of the abdomen, but there are also 
dusters of somewhat longer ones, about five clusters on each seg¬ 
ment, forming a median, two dorsal, and two lateral rows ; those in 
the lateral row distinctly longer, but hairs are scattered between the 
groups, and also on the thorax, head, jaws, and legs, above and 
below ; jaws orange-brown, lighter than body, but darkened at tip. 

Length of largest, about 6 mm . Se^^gure 151. 


i .— Ooleoptera. (Beetles; jyeevils.) 

The earliest writers mentioned only one beetle ; this when crushed 
was said to give out a fragrant odor.* It was doubtless a native 
species, but I do not know that it has been identified in modern 
times. Possibly it was the common u Hard-back.” 

In spring, when we were in Bermuda, comparatively few beetles 
were active. Very few could be found on flowers. Several were 
found under stones and rubbish. No doubt many fnore additions to 
the list could be made in summer. A number of our beetles, which 
are still undetermined, cannot be included. 

Corn-weevil; Grain Weevil (Silophilus grnnarius (L.)~ Calandra 
granaria of most writers.) Figure 152. 

As early as 1622 this small European weevil was mentioned as 
very destructive to corn, especially after it was stored, but it had 
undoubtedly been introduced from England by the ships, in stores 
of grain or meal, a few years earlier. In the early laws it is often 
mentioned from 1622 to 1650. Governor Butler relates that in con¬ 
sequence of certain lazy and indolent persons neglecting to husk 
their corn, in order to indulge in dissipation on the arrival of the 
magazine ship, it^was discovered that their corn was much less dam¬ 
aged by the weevils than that which had been carefully husked and 
stored by the more industrious people (1622). This weevil is sup* 
posed to have been the European Grain Weevil, which infests wheat, 
lour, meal, corn, etc., in nearly all countries. It still attacks the 

*Strscby says: “A kind of Mskmiha, or black beetle there was, which 
bruised, gave a savour like many sweet and strong gums punned together.” 
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.corn in Bermuda. It is nearly uniformly blackish, while the Rice 
Weevil has four reddish spots on the elytra. 

ffioe-weebfl, ( Sitophilus , or (lalandra, oryzoe.) Figure 153. This 
also destroys corn and graiu, etc., as well as rice. It is now common 
and may also have been present in the early years. 
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Figure 153.—Oram Weevil (Sflophtlu* gmnartus), natural size and enlarged; 
o, larva, ft, pupa, much enlarged Figure 158.—Rice Weevil (Cafandra 
orj/znp), much enlarged. Figure 154.—Onion Weevil {Epivtvrus imbncatu *), 
x 1 l j. Last two from Webster’s International Dictionary Figuie 159.— 
Pea Weevil (Rrtirfcus pworum), natural hizo and enlarged, after Riley. 


Imbricated Snout-beetle ; Onion Weevil. (?Epicurus imbricatus.) 

Figure 154. 

This weevil, which is not only destructive to onions but also to 
cabbages and various other crops, appears to bo common, though 
we took only a single specimen. It attacks the bulb of the onion. 
In Miss Victoria Hayward’s MSS. notes there is an account of a 
u Cabbage-beetle ” which may be this species. It is found through¬ 
out the middle and southern llnited States; New York to Texas. 

A similar weevil, sent by mail in August by Miss Hayward, is 
bronsy or pearl-gray, closely covered with minute scales which 
reflect iridescent colors, the most prominent colors being pearly 
green, golden yellow, and pale blue, according to the light. The 
elytra are covered with close punctate sulci, but have no dark bands. 
Length, 12® m ,* Plate xcviii; figure 10. 

Another weevil, of the genus lepyrus , was recorded by Jones, 
1876. We also collected several other undetermined species, one of 

*< Mr. E. A. Schwarz, who has examined the specimen, states that it belongs 
to ths genus Diaprtpe* very near D. fcunUiari* Oliv,, of the family Otiorhyn- 
ohid*. 

Traits. Com. Aoju>., Vot. 4CI. 
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Due., 1002. 
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which is a small, black, taberculate species of the genus Anchonu* 
(t* Schwarz). Fig. 155a, * 


Coffee-bean Weevil* (Arceooerus faeciculatue DeG.) Figure 150. 

This is a small thick-set beetle, with a vertical head and strong 
jaws; head orange-brown; prothorax orange-brown in front, with 3 



Figure 155.—Two Bermuda Ooleoptera; a, Beetle (Chi'yuobotkri* imprsssa Fabr ); 
by Weevil, xl^. Figure 155f/.—Small Black Ourcutio (Anchonu*, ep.); 
x9 Phot from uatuteby A. H V. 

blackish patches posteriorly; elytra varied with dark brown, grayish 
and oehreous, each with 6 whitish lines, interrupted by dark brown 


Figure 155.—Coffee-bean Weevil; a, imago; 5, pupa; c, larva; x8. Phot, 
from Bermuda specimens by k, H. V, Figure 160.-Cow-pea Weevil 
(Bruchu* Chincnsis); a , imago; 5, larva; x8. From Webster's Interna¬ 
tional Dictionary; after Chittenden. 


spots; two larger whitish spots on the basal end, one lateral and one 
at the inner basal margin, so that it forma with its mate a single 
median spot; under side brownish yellow; legs yellow, with narrow 

• Fully described by Chittenden, Bull. U. 8. Nat. Mns., new series, No. 8, p. 
86, fignie 8,1897. Recorded from Bermuda by Dahl, Plankton Exp., i, part 1, 
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dark bauds at joints. Found by us in a dry calabash. The body 
exceeds the elytra, the latter are strongly sulcate, and each has two 
low subbasal bosses. 

It infests not only the coffee-bean, but also cocoa-beans; mace, etc. 

It opcurs in the southern United States, West Indies, Central and 
South America, Liberia, etc. 

Tenebrionids; Meal-beetles; 3.leal-worms, etc. 

This group is represented by the universally diffused Meal-worm 
(Tenebrio molitor ), fig. 157, and by several other species, among 
which are Phaleria testacea Say, found under decaying rubbish on 
the sea-shore, and Blupstinus metallic"* (Fab.) Lee., found in similar 
places, but less common. The latter is ovate, shining bronxy black, 
with rows of punctate dots on the elytra; prothorax minutely punc¬ 
tate ; anteurue slightly clavate. Length, 5 mm . 

A species of Opatrtnus and fiiaperis affinis also occur com¬ 
monly, according to Jones. Heilprin records Opatrinus anthra - 
emus, on the authority of Dr. Horn. 


15H 



Figure 158.—Flour-beetle ( Tribolium confnsum); a , imago, x9; b } larva, x U ; 
r, pupa, x7; d, abdominal tubercle, much enlarged; c, antenna; /, Rusty 
Flour-beetle (T. ferruQinewn), antenna, much enlarged; after Chittenden. 
161.— Flour-beetle (Stfmnua tittrinamentis); e, imago; d, larva, *12; 161, 
from Webster’s International Dictionary ; after Chittenden. 

Flour Beetle* {Tribolinm confvsun) Duv.) Figure 168 . 

Several small beetles occur here in imported flour and meal. One 
seems to bo this species, which is often very injurious to flour and 
other prepared cereal foods in the United States, often doing much 
damage. The beetle is brown; 3 to 4 mm long, with the body flat¬ 
tened, and the sides of the head angular, outside the eyes. 
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Bust-colored Flour-beetle . ( Tribolium ferruffineum Fabr.) Figure 
158,/ 

Mr. Geo. A. Bishop reports the occurrence of this species, also, in 
stored corn and beans. It also feeds upon meal, flour, and rice. It 
closely resembles 7! confusutn, in size and color, but has * more 
olavate an tenure, the club 3 - join ted, and a narrower head, the sides 
not projecting beyond tbe eyes. 

tfilvanus Surinamensis (fig, 161) is reported to occur, but wo did 
not secure specimens for study. It is a slender, flattened, chocolate- 
brown Flour-beetle, only about 2.5 mm in length, of the family 
Cucujidre. The sides of tho pro thorax are serrated. 

Brnchidce . This family is well represented by the Bean-weevil 
{Urachus obtectus S., fig. 1585); )Pea*weevit (Bruchuspisorum L.=s 
B. phi L., figs. 159, 159a), which are common and were probably 
early introductions from Europe in the magazine ships. 


Vow-pea Weevil . {Bruchus Chi news is L.) Figure 100. 


This small beetle is reported by Mr. Geo. A. Bishop as occurring 
in Bermuda. It is common in the middle and southern United 
States, and most warm countries. 

It infests not only cow-peas, but various other kinds of peas and 
beans, often becoming very injurious, utterly destroying large 
quantities. 

159cr 1585 



Figure Pea-weevil (B. pisorum); a f beetle, side view, much enlarged; 5, 

pea from which it emerged, nat. size; e, d, larv®, enlarged; after Biley. 
Figure 1586.—Bean-weevil (Bruchus obtectus); a, imago, much enlarged; b t 
infected bean; after Biley. 


Ohrysomdids; Leaf-beetles ; Flea-beetles ; Potato-beetles, etc. 

A few undetermined species of this family were observed, and 
doubtless many more occur. Among them, according to the state¬ 
ments of the farmers, is perhaps the striped Melon or Squash Beetle 
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(Diabrotica tlittata). We were also told that the potatoes are often 
injured by a leaf-beetle, but could not obtain authentic specimens 
of it* According to the notes of Miss Hayward, an insect, appar¬ 
ently of this family, proves very destructive to the foliage of the 
arrow-root some seasons, sometimes destroying whole fields of it. 


Grape-nine Flea-beetle. (Graptodera chulybea (Ulig.). Figure 

10 ' 2 . 


Of the Flea-beetles, the only one identified in our collection is the 
steel-blue Grape-vine Flea-beetle (flaltica (or Graptodera) chalybea 
IHig), 159, which feeds on the leaves of the grapevine and 
woodbine, but Mr. Bishop reports other species. 

162 



Figure 157.— Meal worm (Tenebrio molitor ); 6, imago; a, its larva, nat. size. 
From Webster’s International Dictionary, after Chittenden. Figure 162.— 
Grape-vine Flea-beetle; a $ imago, enlarged; 5, larva, x4; r, earth-coated 
pupa-case from the ground ; d, part of a leaf, as eaten by the larva ; after 
Biley. 


Strawberry Flea-beetle. (Haltiea igniia Ulig.) Figure 163. 

According to the notes furnished by Mr. Geo. A. Bishop, this 
species is injurious to the strawberry and other plants in Bermuda. 
It varies in color from bright golden tints to brown and dull green. 

In the United States the beetle feeds on the young leaves of 
grapes, woodbine, kalmia, young peach leaves, etc. The larva feeds 
on evening primrose, and on young leaves and the buds of grape¬ 
vines. 


Tobacco Flea-beetle , (Epitri te parvula (Fab.) Figures 104, 164cr. 

This small species is mentioned in the notes of Mr. Geo. A. Bishop 
as injurious to tobacco. In the United States it often does much 
damage to tobacco. It feeds also, as imago, on egg-plant, tomato, 
Jamestown-weed (Batura), and nightshades. 
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This beetle is minute; length about 1.5""“, or about ^ inch; oolor 
light brown with a darker brown band across the elytra. The larva 
is slender, white, with a yellow head and brown jawB; length 8.5““. 
It feeds on the roots of Jamestown-weed and other allied plants, and 
sometimes attacks common potatoes, causing them to have a rough 
or pimply surface. The pupa is formed just under the earth about 
the roots of the plants on which the larvtu feed. 


Figure 168.—Strawberry Flea-beetle ( Hallica igntta), a, imago, x4i£; 6, eggs, 
nat. size; c, larva, d, segment of larva, muoh enlarged, r, larva, dorsal 
view, enlarged, /, pupa, x4. Figure 164.—Tobaooo Flea beetle (Epitnx 
paemla) ; a, imago, x 10; 6, larva, x 8; e, head of larva; d, posterior leg , 
e, anal segment, /, pupa Figure 184a.—The same; imago, more enlarged; 

after Chittenden 


Cerambycids; Long-homed Beetles; Capricorn Beetles; Long- 
homed Wood-borers; Girdlers, etc. 

Several undetermined species were obtained. The most interest¬ 
ing is a plain yellowish brown or chestnut-eolofpd species, with a 
long, rather slender, cylindrical body, 12-18““ long. It resembleB 
an American species of twig-pruuers ( Elaphidon ). 


Scarabwide; Lamellicorn Beetles; Tumble-dungs; Dung-beetles; 
Chafers ; May-bugs , eto. 

Several undeternfined species of this family were obtained. The 
most eommon of the larger fonns is the “ Hard-back,” whioh was 
perhaps an indigenous species. See p. 784. 

Hard-back. (Ligyrus gibboeus Dej.=Z. juvencus (Oliv.) Bunn.) 
Figure 108a. 

J. M. Jones, 1876, states that this it the “ most eommon beetle on 
the islands.” It was also recorded by Heilprin (Berm. Is., p. 92) M 
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identified by Dr. Horn. Specimens have been received by me from 
several correspondents. Common in the southern United States. 

It is said to be very injurious to sweet potatoes by tunnelling both 
iti the stalks and tubers. It also attacks various other crops, suoh 
as the Irish potato, carrots, celery, beets, com, guuflower, etc., by 
boring in the roots. The larva foods both ou mauure and on the 
roots of grasses and other plants.* The color of the mature beetle 
is dark chestnut, chocolate-brown or black ; paler when recently 
emerged. The prothorax is thickly, finely punctate, and the elytra 
have coarsely punctate grooves, unequal in size. It comes freely to 
lights and flies very erratically. Length 15~J7 ,nm . 


166 165u 165ft 165 



Figure 105.*—Hard-back, xl\, from ft photograph, by A. H. V. Figures 
105a, 105ft.—Sugar-cane Borer, Coni Borer (Ltgynts f'Uffweps), nat size 
and enlarged. Figure 100.— Ptin m fur and larva, enlarged. Figure 
100a.—Bread-beetle (Sitodrepa panirm) ; a, imago, x4; ft, larva, x8. 
Figure 107.—Cigfrette Beetle {Lanwdenna $erricorn «); x 04; a, dorsal; ft, 
profile view. Front Webster’s International Dictionary ; after Chittenden; 
160 after Packard’s Guide. 

A closely allied, very injurious species (X. rugiceps), figs. 185a, 
165&, tunnels in the base of the sugar-cane stalks in the West Indies, 
and will, perhaps, be found here in corn, which it often attacks 
in the same manner. 

Sard-Back. (Ligyrus tumuJosue Bum.) Figure 165. 

This species was recorded in 1H80 by Professor lleilprin, on the 
authority of Dr. G. H. Horn, (Bermuda Islands, p, 02.) 

# L. Mowbray, who sent the adult larva in December, says that it damages 
arrowroot and potatoes. 
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The speoimen figured (fig. 165) has a dull brownish blaek surface ; 
clypeus broadly rounded and not bidentate in front; head scarcely 
sculptured; tibiro of fore legs with three short, not very stout, 
denticles and a spur; prothorax not very convex. Another speci¬ 
men, probably the male, has a black aud very glossy surface, with 
the same sculpture ; clypeus bidentate in front; head rougher; fore 
lege stouter, with broader tibia*, bearing a strong denticles and a 
sharp spur. October, L. Mowbray. Identified by Mr. Schwarz. 

This species seems to have nearly the same habits as L. gibbosus , 
from which it is not distinguished by the inhabitants. 

JPSamniodius, sp., t. Schwarz. 

A small black scarabieid occurs, resembling the “ Hard-back ” in 
form, and with the anterior tibiaa flat and three-toothed. Elytra 
strongly sulcate; prothorax strongly convex, slightly glossy, very 
minutely punotate. Length 4 m ®. Oct., L. Mowbray. 

Dung-beetles, ( Aphodius , etc.) , 

Several species of these beetles occur; among them, Aphodius 
ruricola Melsh. and A. jimetarim (L.) Illig. The latter is a small 
beetle, easily recognized by its bright red elytra and black bead and 
thorax. It is also very common in New England in early spring. 

Hide-beetles; Skin-beetles. (Trox seaber L. and T. ruberoeut Fab.) 

Plate xeix; figures 11, 12. 

Both of these are recorded by J. M. Jones, 1876, They foed on 
dead animal substances of various kinds, buftudmg hides, and are 
widely distributed in North America. The ^nlPls brownish black 
with clearly black ribs and tubercles; length 7*“; the second is dull 
dark brown, with black tubercles, and brownish yellow specks; 
length 15® m . ♦ 

Dtinids. Spider-beetles. ( Ptinusfur L.) Figure lflfl. The larva 
of this small beetle is often destructive to dried animal substances, 
such as furs and skins, woolens, museum specimens, books, etc.; it 
sometimes feeds, also, on flour, cotton seed, red pepper, etc. It is 
widely diffused in most countries. The color of the beetle is reddish 
brown; the elytra are crossed by four white bars; the long legs 
and antennas give it a spider-like appearance. An allied plain brown 
species (P. brunneus), having nearly the same habits, is also likely 
to ooour, but was not seen by us. 
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Cigarette-beetle; Tobacco-beetle. (Lasiodermaserricome.) Figure 167. 

Tbi$ small Ptinid beetle sometimes occurs in tobacco stores, but 
may not be fully naturalised here. In the United States and other 
countries it often does great damage to cigars and to tobacco in all 
other forms in warehouses. It also sometimes feeds on dried fish, figs, 
rice, yeast-cakes, ginger, rhubarb root, red pepper, ergot, herbarium 
specimens, silk fabrics, etc. 

Drugstore Beetle; Bread-beetle . (Sitodrepapanieea L.) Figure 106a. 

This little beetle is nearly cylindrical and about 2.5 mm long, plain 
light brown in color, and with striated elytra. Its larva is a great 
pest in most countries, for it destroys ail sorts of drugs of vegetable 
and animal origin, as well as dried bread, ship biscuit, flour, meal, 
beans, peas, coflee, chocolate, nuts, and all sorts of seeds. It is 
partial to dog-broad. Among drugs and condiments, it is very fond 
of red pepper, black pepper, ginger, rhubarb, orris root, wormwood, 
anise, etc.; nor does it object to aconite, belladonna, and cantharides. 
The larva has powerful jaws with which it can gnaw tunnels through 
the hardest dried roots, cloth, leather, etc. It is said that it some- 
timiN^even penetrates tinfoil and sheet lead, if in its way. 


Cleridcs . This family is represented by at least the Red-legged 
Bacon- or Ham beetle (Necrobia rnfipes DeGeer), fig. 108, whose 
larva often does great damage to hams and bacon. It also feeds 
on various other dry animal products. The beetle is dull bluish, 
with red legs; the larva is whitish, mottled with gray. It is found 


in nearly all warnymuntrfcs. 


Lampyrids; Fire-file*; j Wire-beetles; Lightning-bugs; Glow-worms. 


Although no representatives of this family were in our collections, 
it seems desirable to call attention to the efforts that have been 
made to introduce at least one species, whether successfully or not 
we do not know. It probably would not have appeared so early in 
the spring as the period of our visits. 


American Firefig or Lightning-bug . (f Photuris Pennsylvania 
(DeG.) Lee.) Figures 169, 170. 

Mr, J* JL Jones (Visitor’s Guide, 1876) states that Gov. Lefroy 
had recently introduced the American Fire-fly, presumably Photi- 
nu$ pyralis (L.), or P. Pennsylvania (figs, 169,170), but he did not 
knew whether it had then become naturalised. 
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One of the more common American species (P. pyralis ) 9 Fig. 169 
is blackish-brown with a narrow, pale yellowish line along each 
margin of the elytra ; the thorax has a yellow margin, and a reddish 
spot in the middle, centered with a black spot. It is about half an 
inch long, The larva "are also luminous in this and some other 
species, and in that state they resemble the true Glow-worms. 

Larger Fire-beetle, —Mr. Hurdis (Rough Notes, p. 320) records 


169 



Figure 109.—Fire-fly (Photinws pyratta) ; c % imago, natural wise; a, larva; /, e t d } 
head, under Bide of segment, and leg of seme; ft, pupa in its earth-covered 
case; after Riley. Figure 170.—Fire-fly (Photuri* Pennaylvantca) ; a, 
imago; ft, larva of Photinua^ c, Glow-Worm, adult wingless female of 
a foreign species; after Packard. 

seeing a large, bright, undetermined fire-fly, Aug. 14, 1850. I am 
not aware that it has been subsequently seen or determined. The 
common American Fire-fly rests on the under side of tbe leaves of 
low shrubs, or on weeds and grass, in the day time. It would 
undoubtedly be easy to introduce several of our southern species.* 

Buprestids; Shining Wood-borers\ Flat-headed Borers, (Buprestis, 
etc.) 

» 

The best known example is a North American species (Andyto- 
cheira decora (Fabr.) Dej.= Buprestis decora Oliv.) recorded by 
Jones in 1876. 

Ghrysobothrie impressa (p. 788, fig, 155, a) has been determined 
for me by Mr. S. Henshaw from Mr. T. G. Gosling’s collection. 

Slaters; Snapping-beetles; Skipping-beetles; Click-beetles; Wire- 
worms. 

This family is represented by several undetermined species. The 
most common is a species of Agt'iotee. Perhaps it is A. mancus } 
whose larva is a Wire-worm destructive to wheat and grass in the 
United States. 

♦For descriptions of the N. Amcric«^8pecis« of"^i« f*may7 Bee Lo«ate, 
Synopsis U**py*M», Trans. Amer, Entom. $oo., pp. 15-73,1861. 
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Jfonoerepulius lividus (Dej,, t. Schwarz.) Plate xeix ; figure 12, 

This Klater, sent by Miss Hayward in October, has the outer poste¬ 
rior angles of the prothorax prolonged in a sharp spine ; elytra 
strongly silicate ; color blackish brown. Length, I2 m ®. 


Uermeet ids; Larder Beetles ; Carpet Beetles , etc. 


Among the numerous introduced species injurious to stored pro¬ 
visions are several booties of the family Dermestidra. Of these we 
can record the following : Lardor-beetle (Bermestes lardarius ), fig. 
171, destructive to all dry animal substances; Carpet-beetle or Buffalo- 





Figure 171.—Larder-beetle (Permeates lardarius), xi'j; and larva, nut. size. 
Figure 171r«.—Carpet-beetle, with larva and pupa; after Riley, xii. Figure 
172.—Museum-beetle (A. verhawi)-, a, larva; b, pupa; c, imago; x6. All 
from Wobster’s International Dictionary. 


bug (Anthreuus serophularitp), fig. 17 \a, whose larva is destructive 
to woolens, but the imago is common on flowers in spring; Museum- 
beetle (A. rerbasci—A. rarius), fig. 172, whose larva infests not 
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figure 178.—Tapestry-beetle, x#}*; a, imago;' b f lafrva; after Chittenden. 
Figure 168.—Ham-beetle (Nearobia rttfipei i); a, imago; x4; b t larva, x6. 
From Webster’s International Dictionary ; after Howard and Marlatt, 
Figure 168a.—Hard-back (Liyyrus (ttbhosus), x after Chittenden. 


only bird skins and dried insects, but also all sorts of dried animal 
substances and some dry vegetable products; Black Carpet-beetle or 
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Tapestry-beetle (Attagenus pioeu $ 01 .), fig* 178, often destructive to 
carpets and rugs. The last named feeds also on all kinds of dried 
animal substances, even including leather, wool, silk bolting cloth, 
feathers, etc., and not infrequently attacks Hour, meal, grain and 
various seeds and drugs!? including red pepper. 

Probably Trogoderma tarsale Melsh., another related, common, 
omnivorous beetle also occurs, though we secured no specimens. 
Like the last, it eats all sorts of dried animal substances and occasion¬ 
ally feeds on meal, grain, corn, peanut cake, oil seeds, etc. 
Histerid*.— One species of this family was obtained. 

JEpurcm luteola Ev. (t. Schwarz), family Nitidulida », a small oos- 
motropical species, found aho in Florida and Texas, was sent byL. 
Mowbray. 

Coecinellids; lady-bugs; Aphis-wolves; Squash-beetle . 

Larvae of one species were observed devouring aphids.* 

Dr. Fr. Dahl (Plankton Exped., i, pt. 1, p. 108) also records a 
species of Coccinella. 

Staphylinids ; Move-beetles . 

Several species of Rove-beetles were found, but are mostly unde¬ 
termined. One of the most abundant under dead fishes on the 
shores was a very small black species. 

The largest is Creophilus viUosus Kirby, an American species, 
about .5 to .75 of an inch long, glossy black, with patches of fine 
gray hairs, a band of which crosses the elytra ; another crosses the 
second and third abdominal segments. 

Bytiscids ; Water-beetles . 

This family is represented by at least one North American 1 species 
(Thermoneetes omatieollis Aub6= T irroratus Melsh., t. Leo., Cat), 
The thorax is fulVous, with two transverse blue lines. Length, I2 rom . 
Its aquatic carnivorous larvce devour the larvm of mosquitoes and 
other insects. Other related species, which are numerous in the 
United States, could easily be introduced and would be very tftefuL 

# It would, doubtless, be very Sasy and Very advantageous to introduce many 
additional species of Lady-bugs from tbs United States and West Indies to 
destroy the numerous Aphids and Scale-Insects found here. Ibis has been done 
in California, with admirable results, as in the uses of VsMia cardinal^, intro¬ 
duced from Australia to destroy Iosryp. Purchasi, See p* 60A 
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Carabid*; Ground-beetle*. 

Several species of this group were found under stones,, etc., but 
they are mostly undetermined. J. M. Jones recorded under Platynu *, 
Anchomenu8 cincticoUis (Say) Leo. and Agorntm pxmctiforme (Say) 
Lee., both of which are black species, found commonly in the 
eastern United States. 

Mr. Mowbray sent in October a species of Anchomenu* which Mr. 
Schwarz thinks may be undescribed. It is f) mm long, glossy bluish 
black ; elytra strongly $ulcate ; prothorax smooth, shining ; legs 
dark brown ; antennee brown, long and slender. 

Striped Ground-beetle ( Agonoderu* lineola (Fab.) Lee.) Plate xeix; 
figure 14. 

A small, light rufous-yellow or brownish-yellow beetle with two 
rather wide, blackish dorsal stripes on the elytra, not reaching their 
tips, but extending forward on the hind part of the prothorax ; a 
narrow and less distinct line of black along the outer margin ; pro- 
thorax with a pair of small, round, black spots. Length, U mm 

It is very common hero, just as in the United States. 

Cicindelid8 ; Tiger-htetle*. 

Cicindela tortuosa Dej. This North American species, which is 
said by Jones, 1H70, to be very common in summer, is the only Tiger- 
beetle recorded. 

In addition to the species enumerated above, the following North 
American Coleoptera wore recorded by J. M. Jones, in 1870: 

IVistonychus complanatu *,* a ground beetle, common and often 
gregarious under stones; Ilymenorn* obecuruHzsAllectda obscura 
Say ; rare. The latter is a species of the family 

Dr. Fr. Dahl (Plankton E\pt»d, i, pt. I, p. 108, 1892) has recorded 
undetermined species of Ollbru* } of the family Phalacrid®, and 
Exophthalmu* Latr. The latter is a West Indian genus. 

A more careful search than wu were able to make, and especially 
in the summer, would doubtless result in the discovery of scores of 
additional species. 

# This was also obtained by us, and it was sent in October by Mr. Mowbray. 
Surface of body above end below, elytra, and legs, glossy bluish black ; thorax 
nearly smooth, but with three shallow, broad depressions, convergent back¬ 
ward; edges acute, thin, slightly upturned; elytra with nine deep sulci, those 
on ihs dorsal side wider than the intervals, becoming much narrower, with wider 
ridges on the sides; kntennie long, dark brown; posterior femora thickened, 
gmoo&t. Length, 18 m “. 4 t According to Riley, it lives in the nests of ants 



798 


A. JB. VerriU—The Bermuda Island*. 


j. — Hemiptera. (BugH ; Scale-insects ; Plant-lice ; Thrips, etc ) 

The Cicada Bermudiaita (p. 730) was the only insect of this order 
mentioned by the early writers. It is probable, however, that vari¬ 
ous other less conspicuous native species existed. But as most of 
the known injurious species feed on introduced plants and are com¬ 
mon North American or European species, it is pretty certain that 
they have been mostly introduced with the plants. However, those 
plants that have been introduced only by means of seeds have thus 
often escaped the aplads and scale-insects that infest them in their 
native countries. A number of species in our collection are still 
undetermined. See Addenda. 

The Bed-bug {Acanthia, or Cimex, lectulariu «), and the various 
species of parasites that infest man and the domestic animals, were 
doubtless introduced from Europe by the earliest settlers. 

Penlatomida ; JUaf-bugs.— Several members of this family occur, 
but only a few have been determined.* A green Leaf-bug (Nezurn 
viridula (L.), which lives on the leaves of various trees, is light 
green, with the membrane and wings transparent; three white spots 
on the scutellum ; abdomen keeled ; venter yellowish. It is widely 
distributed in warm countries : West Indies ; South America ; Africa ; 
South Europe; southern United States; India; East Indies, etc. 
See Howard, Ins. Book, pi. xxx, fig. 32. 

It is probably the same as Wuxphigahter prasinu* (L.) Dallas, 
Oatal. Hem. Brit. Mus., i, p. 274, recorded by J. M. Jones, 1876. 
He also recorded another related species, as JR. cydtiua. 

Cedar-berry Bug . (Banma euchlora BtiL) Plate xcviii; fig. 1.— 
This species was first recorded by J. M. Jones. 

A specimen, taken at St. David’s I, in October, was sent to me by 
Miss V. Hayward, with the information that it feeds on cedar berries 
in autumn, when it becomes common, and that when living it is very 
malodorous. The body and front wings are bright light green ; 
hind wings pale hcliotrojra-purple. Expanse, IB 01 ®. 

* The larva of a large Leaf-bug was sent by Hr. L. Mowbray, in November. 
Body short, broad, depressed; length, It **; breadth, 9,5®*““. Scutellum 
broader than long; thorax closely and rather coarsely punctate, dark mown, 
the sutures bordered with light chestnut brown; front of head brownish yellow; 
abdomen, above, djirk brown centrally, yellowish laterally, and margined with 
orange; a narrow black line along the thin edges of the segments and running 
inward so as to make a bracket-shaped mark <m each segment; legs mostly 
black ; Winrpads dark brown, with lighter edges. Hr. Otto Heidemann, who 
has examined the specimen, thinks It is probably a New**. 
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Tomato Leaf-bug* (MormitHu lugeus (Fab,) St&L) Howard, Insect 
Book, pi. xxxi, figs. 3, 4. 

Mr. Geo. A. Bishop, in a recent letter, states that this insect is 
injurious to the tomato-plant and beans. Common in U. States, 
Mexico, and W. Indies. 

Capsids. The small Leaf-bug figured (Lygtts, pi. xcix, fig. 17, d) 
is pale green with a greenish yellow head, and an obscure, oblique 
brownish spot near the base of the fore wings, and some ill-defined 
spots of the same at the tip. Length, 5 ,um . 

Orthops , sp., t lleidemann. 

Mr, Geo. A. Bishop writes that this bug does considerable damage 
to peaches by puncturing the surface with its proboscis. 

Tarnished Plant-bug . (Lygus pr a tens is (L.) var.=X. lineolaris 

P.-Beauv.; Saunders, Ins. Injur, to Fruit, p. 147, fig. 155. 
Figure 174, 

This species was sent bj' Mr. Mowbray in October. In the United 
States it is injurious to strawberries, fruit trees, etc. Head, between 
eyes, yellowish, with three narrow black lines convergent backward ; 
prothorax dull brown, varied with blackish and yellow and narrowly 
edged with yellow ; about six alternating, black and yellow, ill- 
defined, small, divergent spots ; scutellum acute, larger than broad, 
with dark brown and chestnut or yellowish brown convergent mark¬ 
ings ; thickened part of front wings dark brown varied with chest¬ 
nut, and terminated by a yellow spot ; membranous part dusky 
gray; abdomen blackish below, with a lunate yellow spot on each 
side ; legs chestnut, banded with black; antenna* black. Length, 
4.75 mm . Identified by Mr, O. lieidemaiui. 

THgonotylus rajicornis (Fall.) Fieber, Europ. Ilemip., 2*3; Uhler, 
in Bull. U. S. Geol. and Geog. Survey Terr., iii, No. 2, p. 413. 

A small, slender bug, 5 mm long. Thorax and abdomen, above and 
below, light greenish, with a geminate, dusky, median dorsal line on 
the thorax ; fore wings yellowish at base, membrane purplish white ; 
legs pale drab; antennas long, pale lilac. Identified by Mr, O. 
Heidemann. October, L. Mowbray. Europe and North America. 
Denver, Coi., Uhler. 

The family Berytidm (Stilt-bugs) is represented by a single slender¬ 
legged species (Corizus hy<jtttnu*) l recorded by Jones, 1«76. In the 
United States it ranges westward at least as faras Colorado. 
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Cydnidt; Ground-bugs. —This family of burro wing bags Is repre¬ 
sented by at least one North American speeies ( Pangasu* bilineatue 
Say), determined by Uhler, which barrows under rubbish at high- 
tide mark on the shores. It is fully described by Uhler in Bulle¬ 
tin Hayden’s U. 8. Geolog. and Geog. Survey, vol. iii, p. 888, 1877. 

A specimen of this species (fig. 178), taken early in September, 
was sent by Miss Victoria Hayward. It is glossy black, exoept the 
tarsi and anteanie, which are dull buff. The head is sparsely covered 
with short black hairs; prothorax and soutellum sparsely punotate; 
ocelli ruby-red. Length, 6.5““. See Howard, Ins. Book, pi xxx, 
fig. 2. Our figured specimen bears a parasitic mite. See p. 842. 

The larva of another species was sent by L. Mowbray in October. 
Body short, bioadly ovate, head and thorax wide, together longer 
than abdomen, smooth, dark brown ; rudiments of wings the same; 
abdomen pale buff, narrowly margined with dark brown, and with a 
median dorsal dark brown patch, consisting of a spot on each of five 
or six segment*. Mr. O Heidomann refers it to the genus AEthus 
Dali. (Uhler, op. oit., p. 378, 1877.) He also identifies Pamera 
bilobatn (Say), from the same lot. It is a slender predaceous bug ; 
body dark brown; fore wings with 2 black oross-liars; length 5 mm . 

In addition to the Hemiptera enumerated above, J M. Jones, 1876, 
reooided the following: Aulacostethus simulant. 

Dr. Pr. Dahl (Plankton Exped., i, part 1, p. 109) records also an 
undetermined species of Nobis, and one of Capsus. 

Jassids; leaf hoppers .—One speoies of this large family has been 
recorded both by JoueB and Uhler: Vodidia olitoria s =Jastus otitoHa 
Say, (Ent., ii, p. 885.) It ib native of the United States. 

In this speoies the head is yellow; hypostome with a red vitta on 
each side; thorax blaokish blue, edged with dull rufous; wing- 
covers bronzy brown with fusoous veins; body black below; anterior 
legs pale yellow ; posterior pair with the tibia and femora bluish 
black, the latter yellowish distatty, their tarsi yellowish. Length, 
about .26 inch (8 m “). 

Ip<tf-hopper. ( Coslidea, or lapsus, Jlaviceps (Stfil.) 

Head broad, light yellow; prothorftx punctate, dark rufous brown; 
soutellum varied with dark brown and chestnut; wings lustrous, 
dark bronzy brown, becoming orange-brown at the margins and 
apex; .veins Mack; legs paler, chestnut-brown, with a dark line on 
the outer side of the, femora 'and front,side of the long posterior 



A. & VerriU — The Bermuda Islands. 801 

tibift ; length, 9®®. October, L. Mowbray. Identified by Mr* O. 
Heidemann. 

Leaf hopper. ( Cicadala , sp., t. O. Heidemann.) 

Head, body, and lege light green, darker on abdomen, which is 
crossed by narrow, pale yellowish green sutural bands ; wings whit¬ 
ish, faintly tinged with yellow or pale lilac ; eyes blackish. Length, 
2.4®®; to tips of folded wings, 3.8“®. Several sent by L. Mowbray 
in October. 

IlUgoridt. —The Lantern-fly family is represented by a small 
species: Paseiloptera y or Ormenis , pruinosa Say, the “frosted hop¬ 
per,” recorded by Jones, 1870* 

The larva is white or pale green, with dark feet. It is more or 
less covered with a white thread-like secretion, forming a tuft at the 



Figure 174.—Tarnished Leaf-bug, x8fc; after Saunders. Figure 175.—Black 
Ground-bug (Pangteu* bilinecttus) ; x4t*. Figure 176.—Ocean-bug (Halo- 

bate $, sp*), nat. sise ? from Webater’s International Dictionary. 

i 

end of the body and easily detached. They feed In colonies on the 
under side of leaves and trigs of various plants. The adults vary 
in oolor, some being whitish, others bluish gray. 

Hie general color of recent specimens is purplish brown, with more 
or leas numerous grayish white, minute scales on the back and ante¬ 
rior part of fore wings ; prothorax black ; eyes edged with orange ; 
front margin of fore wings orange-brown; length, 7 mm . Common in 
August, Miss V. Hayward, who forwarded specimens for the figures. 
Plate xcix; figure 17, a, ft, c. See Howard, Ins. Book, pi. xkvii, 
fig. 28. 

Ocean bug*. (HtilobaUt, fig. 176.) One species (27. Wttileratorffi 
Frauenf.) of this remarkable family has been taken at sea, off 


nu»S. Ootnr. Acad., )Vol. XI. 


Die., 1902. 
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Bermuda, and probably it will occasionally be found cast ashore in 
masses of gulf-weed, after storms. It lives on the surface of the sea, 
quiokly moving about by means of its long legs, much like the 
“skating-bugs” on fresh water. (See White, Voy. Chalk, vii, p. 40, 
pi. i, fig. 1.) 

Aphids ; Plant lice. 

Several species of aphids were obtained, but some have not yet 
been determined. One, which was found common on the leaves of 
the lemon and orange trees, is apparently Neetophora, or Sipho- 
nostoma, eitr(folii, fig. 177. Common on the orange in this oountry 
also, and capable of doing much injury. The body, both of the. 
apterous and winged forms, is black or dark brown. 



Figure 177.—Orange Aphis (Nsetophortt oUrifolii), much enlarged; a, winged 
form, b, wingless form; a,abdominal tubercles. Figure 178.—Cabbage 
Aphis (Aphit bratmwa) ; a, winged male; 6, oviparous female, both much 
enlarged; after Weed. 


Cahbafff PlatU-louse ; Cabbage Aphis. (Aphis brassioce L.) Figure 
f 178. 

Acoordlng to the notes of Mr. Geo. A. Bishop, this specieB is often 
injurious to the cauliflower. Doubtless it occurs also on cabbage. 

The winged males have a small body ; thorax brown or blackish ; 
abdomen pale greenish brown, with transverse rows of black spots; 
legs mostly blaok, 

The oviparous females are pale green with three rows of indistinct 
blackish spots on the abdomen, and two rows on the thorax; legs 
and antennas dull brown. 

v 

Coeoid »; Scale-insects ; Mealy-bugs ; Bark-lice. 

Numerous species of these destructive insects are particularly 
liable to be introduced attached to the bark and leaves of growing 
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plants, or on fruit, or even on cuttings of vines and trees. It is well 
known that some of these have been particularly destructive to the 
orange and lemon trees in Bermuda (see pp. 520, 685), and doubtless 
also to other fruit trees, as the peach, fig, pomegranate, avocado 
pear, etc.* 

The vast economic importance of the Scale-insects, as affecting 

* The killing of these very destructive insect pests is absolutely necessary in 
cultivating fruit trees successfully, according to modem methods All repu¬ 
table dealers in nursery stock in the United States now give written guarantees 
that all stock sold is free from such insects, or that it has been properly fumi¬ 
gated. Local laws should prohibit the importation of all nrfrsery stock without 
such a certificate, or else should provide for careful inspection before entry. 

The use of hydrocyanic-acid gas for disinfecting nurseiy stock, as well as 
growing trees of large size, is now extensively employed in the United States, 
with excellent results. It is equally applicable for killing all kinds of insects in 
conservatories, unoccupied dwellings, storehouses, etc. 

The proportion of potassium cyanide required for very thorough fumigation is 
1 oz. av. for every 100 cubic feet of Bpace. For every ounce of cyanide 1 fluid 
oz. of sulphuric acid is required; it is to be diluted with 2 or 8 parts of water, 
before using. The cyanide, done up in thin paper packages, each of the proper 
quantity for a tent or room, is dropped into the dilute acid contained in suitable 
porcelain or stone-ware receptacles (earthenware wash-bowls or pitchers do 
very well) large enough to avoid overflow by the foaming and then the doors to 
rooms or tents are quickly closed, and kept closed for an hour or more, if pos¬ 
sible, though half an hour is often effectual. Rooms should be thoroughly aired 
for several hours before being again occupied, for the gas is very deadly. All 
windows and cracks should be tightly closed before fumigating. A small wire 
or string may be used to suspend the packages of cyanide over the acid, so that 
these can be dropped into it from outside the closed doors or windows, by 
releasing or cutting the strings, thus avoiding the fumes. The receptacles for 
the acid should be placed on thick papers, boards, or some other material to 
protect floors from the spatterings of the acid, when used in dwellings. The 
tents used for covering fruit trees for fumigation can be made of thin drilling; 
rendered nearly air-tight by some suitable flexible varnish, such as boiled lin¬ 
seed oil, or by a mixture of paraffine and naphtha, used as a varnish. Small tents 
for young trees can bo cheaply supported by a light frame made of one or more 
barrel hoops which can be made to fold up if desirable; for small trees some 
have need light'octagonal frames covered with strong paper, and having a ooni- 
oal hood. If enclosures are not very tight, more cyanide and acid must be used. 

Kerosene emulsion sprayed over the trees, or even applied to the trunk and 
branches with a brash, is also very effective. One pound of soap is dissolved in 
1 gallon of hot Water; this after cooling to be mixed with 2 gallons of kerosene; 
the whole to be churned together, by means of a syringe or force pump, till it 
forms a ereamy emulsion. This is diluted with 8 to 10 parts of water when 
used for scales. This emulsion is also effectual against all other insects on 
tr&t when snore diluted, even with 12 to 15 parts of water. 
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the cultivation of fruit in every oouotry, has recently led to v«ry 
numerous scientific investigations and experiments and to an exten¬ 
sive literature, especially in the United States. Effectual methods 
of several kinds have thus been discovered for destroying them on 
infected trees and for preventing their spreading. But constant 
watchfulness, promptness, and perseverance will always be necessary 
on the part of those who have the care of fruit orchards, for these 
insects increase with marvelous rapidity, even in one season. 

A very useful report on Scale-insects, by Professor J. H. Comstock, 
is in the Annual Report of the Entomologist of the United States 
Department of Agriculture for 1880. In this report many of the 
species affecting fruit trees in the United States are described and 
figured. Numerous later reports have been published by the same 
department, and also by the Experiment Stations of various States 
The species found in Bermuda, so far as known, are all found also 
in the United States, and therefore the reports referred to are equally 
applicable here, especially those relating to the orange-scales. 

We collected a number of species, but some havo not yet been 
determined by the specialists to whom they were sent.* One of the 
most common, Icerya Purekati, is very injurious to the orange, 
lemon, galba, pomegranate, tamarisk, roses, hibiscus, etc. 

We could not learn that the very pernicious San Joa6 Scale 
(Aepidiotu* pernicio*u *), fig. 1866, p. 811, has yet been found here. 
It would be likely to infest especially the loquat tree, if introduced, 
but it feeds on many kinds of trees.f 

Four or five species, at least, were found abundant on the orange 
and lemon trees. The most common and destructive are the Purple 
Scale, figs. 182-1826, and the Fluted Scale (Icerya). In a recent 
letter to the writer, Mr. Geo. A. Bishop, superintendent of the 
Public Garden, reports several additional species, mentioned below. 

Cottony Cmhion-tcale ; Fluted Seale. (Icerya Parehasi Maskell.) 

Fracas 188, p. 810 

This scale, which was found by us commdn on thfe orange and 
several other trees in April, had already been recognised as a 

* We collected or observed Scale-Insects on the following trees and shrubs < 
otange, lemon, citron, loquat, fig, svooado pear, pomegranate, oleander, olive, 
hibiscus, fiddle-wood, frangipani, wild Jasmine, grape, galba, cycad, etc. 

t According to recent tnveetigatione by Mr. C. L. Itarlatt, this aperies is 
native of North China. Bull. 87, new ser., Divia. Kotom., V. 8. Bap. Agrio., 
p 68,1908. See also Bull. No. 8. 
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destructive insect in Bermuda. It is easily recognized, when adult, 
by the j»eculiar form and fluting of its scale or egg-case, which is 
pale yellow and filled with a white cottony secretion. The body of 
the inseot, which is nearly concealed by the egg-sac, is orange-red, 
its back being partly covered with a whitish powder ; an tenure and 
legs black; eggs pale red, 200 to 400 in each egg-sac. Immature 
females are covered with tufts or filaments of a cottony secretion. 
It attacks both the leaves and branches, increasing very rapidly, 
and often kills the trees. This inseot was introduced into California* 
about 1808, and into New Zealand, South Africa, and Florida soon 
after. Before that time it had attracted little attention. In South 
Africa it quickly destroyed great numbers of orange trees, even 
those of the largest size, and spread to a great variety of other trees 
and shrubs. It was formerly one of the most destructive species in 
California. It is not known when it first arrived in Bermuda, but 
probably not till after 1876. The Australian Lady-bug (Vedalia 
cardinal ", see fig. 183a) was imported by experts of the jg&t 
U. States Agricultural Department into California to 
destroy this Beale, and has proved very beneficial there, 
the damage from this species being very little at pres¬ 
ent. The Vedalia has also been successfully introduced 
into India, Egypt, Portugal, Now Zealand, Hawaiian 
Islands, and other countries for the same purpose. It should be 
introduced into Bermuda, from the United States, which could 
easily be done.f 

♦ It is said to have been brought to California from Australia, but some sup¬ 
pose that it was originally native of the Pacific Islands. That its natural 
enemies (like the Vedalia) live in Australia is evidence that it was native there, 
but not conclusive. 

f Several othet specie* of Australian Cocoinellids were also successfully intro¬ 
duced into California in 1892 by the entomologists of the U. States Department 
of Agriculture. Among the most important of these is fthizobius ventralis Er., 
which feeds voraciously on Lecanium oleas and other species of Lecanium and 
Eriococcus, It survives the winter well and increases rapidly, so that it is of 
great value for destroying these scales. 

fthisobius debilis and jR. sofoUu*, though successfully introduced, did not 
increase so rapidly as the former, ft. debilis feeds on the San Jos4 Scale and 
related species, as well as on Lecanium. Ovens Australasias and O, chatybeus 
were both successfully Introduced and increased rapidly in some localities. The 
former feeds on the San JosS Scale and related species; the latter on Lecanium 
otem, etc. Vefy likely some of these could easily be Introduced into Bermuda. 
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Mealy-bug. (fDactylopius destructor Come., Ann. Rep. Agrio. Dep,, 
Knt., for I860, p. 842, pi. xi, fig. 8; pi. xxii, fig. 2; Man. Entom., 
p. 107, fig. 205.) Figure 170. 

A species of Mealy-bng, which was found on various shrubs and 
trees, apparently belongs to this species, but it was not carefully 
studied and the specimens were not preserved. Possibly it may 
have been the common Mealy-bug of the greenhouses (/>. adonidum 
(L.) Sig.), in part. The former attacks various trees and shrubs in 
Florida and is very injurious to the orange trees. It is also very 
partial to the coffee-tree. 

Orange Mealy-bug . (JJactylopius citri Bois.) 

Mr. Geo. A. Bishop reports that a Mealy-bug, identified as this 
speoies, occurs on the orange and other citrus trees in Bermuda, and 
also on various garden vegetables, especially potatoes. 

Orlhezia insign is Douglas, Entom. Monthly Mag., p. 169, Jan., 188R. 
Plat* XOVIIIj Fiona* 16. 

This elegant speoies was sent to me living, by Miss Ilayward, early 
in September. With it were many minute, yellowish white, ovate 
mites, which seemed to be parasitic upon it. See oh, 38, b. 



Figure 180. — Csnplaste* Flaridentit, on orange tree, oat. sise; b, enlarged. 
Flgnre 181.—Olive-scale or Blaok-seale (Zecowfam oleae ); a, natural else, 
and b, enlarged. Figure 179,—Destructive Mealy-bug (Dactytoptus destruc¬ 
tor), x 5; after Comstock. 

The body is dark brown, strongly grooved transversely; it bears a 
central double row and a marginal rosette of pare white scale-like 
secretions; posteriorly these become much elongated in rite adults 
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and unite with the sheath-like or tubular secretion of the under 
side to form a continuous egg-sac, truncate and closed posteriorly, 
grooved on the upper side ; legs and antenna* dark brown or black¬ 
ish, Length, 8®*. 

It occurs in the West Indies and South America, and in green¬ 
houses in the United States and Europe, feeding on Coleus and vari¬ 
ous other herbaceous plants. ' 

Broad Scale. (Lecanium hesperuhtm (L.) Figures 181a; 184, a. 

This species was taken by us in 1001 on a species of Hibiscus, 
used as hedges. Mr. Geo. A. Bishop states that it is not only injuri¬ 
ous to hibiscus, but infests oranges and other citrus fruits, and the 
galba. It is liable to attack a great variety of trees, and is very 
widely diffused. 


181o 181 b 



Figure 181a,—Broad Scale (t. hespendum), on orange tree; nat. size. Figure 
1815.—Hemispherical Seale, on orange tree, nat. size, and a, enlarged. 
Both after Comstock. 


J Black Scale; Olive Scale. ( Lecanium olece Bern,) Figure 1 Hi. 

This scale is very injurious to the olive and orange, etc. Accord¬ 
ing to the notes of Mr. Geo. A. Bishop, it also infests oleander and 
Hibiscus, It is liable to attack many other plants, as pear, apple» 
apricot, plum, pomegranate, palms, coffee, rose, jasmine, etc. 

Hemisphcsrical Scale. (Zecynium hem isphmricum Targ.; Comstock, 
Ann. Rep. Knt. for 3 880, p- 834, pi. viii, figs. 8, 8a; Man. Ent., 
p. 171, fig. hemiqth&ricum.) Figure 181ft. 

This large, smooth scale-insect was found by ha on the leaves of 
the eyead ( Cycas rsi'olvta), oleauder, hibiscus, etc. tn California it 
has been found to attack the orange. It is also common on various 
greenhouse plants. 
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f Lecanium nigrum Nieter. 

According to Mr. G A. Bishop this scale has been observed in 
Bermuda on oleander and hibisous. It was originally described 
from Ceylon on coffee trees, but has since been recorded in several 
other tropical countries, among them Jamaica and Porto Rioo, 
and on various plants, as Mr. Nathan Banks informs me. 

f Ceroplaetes Florideneis Com Figure 180. 

A scale, which may be this species,, occurs on the avocado pear, 
loqnat, tamarisk, etc. 

Purple Scale. (Mytilaspis citricola Pack.; Comstock, Ann. Report 
Dep. of Agriculture for 1880, p. 321, pi. vii, fig. 1; xx, fig. 8; 
xviii, fig. 3. 

Fiooazs 182-1826, a, 6, o, 184, 6 Plate XCVI, FioCKEs 4, 5, 6, a, a 

This species, which has long been recognized as occurring in 
Bermuda,* appears to be at present the most abundant and most 



Figure 182 — a, 6 , females of Purple Scale (Mytilaspis nitric ola), cm twig of 
orange tree, d, free young, r, white male* of Chionaspis citri; e, female 
of the latter, x 4>g. Phot, by A. H. V,, Aug., 1908, from life. 

destructive species on the orange and lemon trees, which it rapidly 
kills. Perhaps it was the species chiefly instrumental in the former 
destruction of the orange trees. See pp. 898, 886. 

Miss Victoria Hayward recently (Aug. 98) sent me by mail a 
number of branches and leaves of the orange, some of which were 
almost completely covered by the living adult and young scales, 
among and over which great numbers of the newly hatched young 

• (Hover, Hep. Dep Agrlo. for 1836, p, 119, toy* that It was Imported Into 
Jacksonville, Fla. in 1808 on lemons from Bermuda. Hr. Saunders (Insects 
Injurious to fruit, p. 391 j also states that tUs species is supposed to have been 
brought to Florida from Bermuda on lemon plants. 
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were still actively creeping about. She also sent an orange fruit, 
which is thickly covered with the same scale and has become bard 
and woody, with the rind black and deeply wrinkled and pitted, but 
it still adheres to the twig, showing very plainly the destructive 
effect of thin scale, both on the tree and fruit. See pi. xcvi; figs. 
4—6. * 

im 



Figure 182<t,~Purple Scale ; a } winged male; b t active youug, female; ©, adult 
scale; all enlarged; after Glover. Figure 1826 —Purple Scale of Orange 
(Mytilasp is citrieola ); much enlarged; a, female scale, empty; b , the game, 
under side, showing eggs, c, male scale ; after Comstock. 

These scales arc mostly long-ovate, acute at one end, variable in 
breadth, and frequently one-sided or curved, thus in shape not unlike 
an elongated American oyster-shell. The color of the adult female 
scales is dull reddish brown or purplish brown ; the smaller female 
scales and the male scales are similar in form, but are lighter brown. 

Orange CMonaspis . (Chionaspis citri Comst.) 

Figure 182, e. Plate XOVI, Figures 6, c / 6, ©. 

Associated with the preceding were considerable numbers of much 
smaller, white, elongated-oblong scales (fig. 182, c) which have a 
median rounded ridge or carina along their whole length. They 
hate been determined as the males of this species by Hr. Nathan 
Banks* The species is widely distributed. It is said to be the most 
abundant and injurious species on the orange trees in Louisiana. 
(See Insect life, v, p. 282.) 

The females are very similar to those of A. eUricola, but are 
Setter and more abruptly widened posteriorly, this expanded part 
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often being slightly whitened, as in fig. 183, e, which is unusually 
broad and white posteriorly. 

In a letter by Mr. J. B. Ueyl, published in Insect Life, vol. iv, p. 
207, 1892, he states that the Scale-insects of the orange were intro¬ 
duced by a cargo of infected oranges from a ship in distress, that 
put into Bermuda in 18.18 or 1859. The oranges having bean sold 
at auction were disseminated over the islands The orange trees, 
whioh before that time were “ clear of insect pests,” became quickly 
infested. He describes this particular scale as spreading very rapidly 



Figure 184 — a, Broad-scale (Leeantum hrtperidum) ; ft, Purple-soale ( Mytilaepis 
cttrtcola) ; c, Long-scale (If. Oloveri) ; it, Red-scale (AgpUHotut auranUi ); 
it , male, d female; r, White-scale {A. Nerii) Figure 185.—Mealy-bug, 
after Harris. Figure 188 .— Fluted Scale or Cottony Cushion-scale ( leerya 
Purehaei). Figure 186 . —Mealy-bug (PuMnaria innumeroMlit), whioh 
infests grape-vines, etc. All slightly reduced, from Webster’s International 
Biotionary; mostly after Comstock and Saunders. 


and causing the trees to look as if whitewashed, and states that most 
of them soon died. Mr. 0. V. Riley identified this scale as Chinn* 
atpis citri, which is still common and destructive here, but probably 
less so now than the Purple Scale and leerya. However, it is a 
matter of history that long before the date given by Mr. Hey! the 
orange trees had suffered severely from disease, probably due to 
Scale-insects, and that their cultivation had consequently greatly 
diminished before 1888.* (See p. 686.) Probably the Purple Scale 
was introduced at an earlier date than the others and had been 
equally destructive. The leerya is a much later introduction, prob¬ 
ably subsequent to 1870. 

* Bishop SUrkMey^ if**' aodWF. imams, 1848, mcttHoMd^SMWoiV^ 
manges ct skew dates. According to former they bad then been soaro* for 
40 years, or rfhee 1084, due, as he supposed, to cutting down tbeoedfcr forests $ 
but Scale-laseots may have been the main oauae. Sea Errata. 
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? Ght$F*9cal$. {jPaHatoria Pergandii Comstock, Annual Rep. Dep. 

Agric. for 1880, p. 827, pi. xi, fig. 4; pi. xx, fig. 5.) Figure 185a. 

Mr. C. V. Riley (Bulletin No. 15, U. S. Dep. Agric., Entomol. 
Div., 1887) states that this species was introduced into Florida from 
Bermuda about 1855, but perhaps he had in mind Mytilaspis vitri - 
cote, concerning which the same statement had long before been 
made by Glover (see note, p. 808), for this species was not described 
until 1880. 1 do not know that it has been otherwise worded, 

though it may well occur. 

Asp idiot us MasktlU Cockerell ? 

Mr. Geo. A* Bishop, in a recent letter, states that this species 
infests the orange and other citrus fruits, fig-tree, and Japanese 
privet (Liffustnon oralifoKutn). It was first described as native oi 
the Hawaiian Islands, and has since been recorded from Mauritius 
and Brazil (t. Banks). It feeds on Malva and other plants. The 
Bermuda form may possibly be some other closely related species, 
perhaps A . aurantii Mask. See Fig. 1H4, d. 


185a 



Figure 1 85 a.— Chaff -scale (Pnrlalorui Prigtindii); a, female scale; 6, male scale; 
enlarged; after Comstock, Figure 1865 —San Jos£ Scale (Aspidiotus 
ptmiciom*) ; a, females; b y males j c, <*, young ; after Comstock. Figure 
J 07 —Onion Thrips (Thrifts tabaa); h } larva, all much enlarged From 
Webster’* International Dictionary. 

For convenience of comparison I add cuts of several other species 
of Scale-insects that invest the orange trees in Florida and Califor¬ 
nia* Perhaps all or most of them occur in Bermuda. Figs. 184—180. 

Hitherto none of the various small Ichneumou-tyies that destroy 
aphids and scale-insects in N. America and other countries have 
been found in Bermuda* like the useful Lady-bugs, they might be 
introduced with great profit. 
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Physopoda or TAysanoptera. (Thrips.) 

Onion Thrips; Tobacco Thript. (Thrips (abaci.) Figure 187. 

This very small insect is sometimes so abundant as to do consid¬ 
erable damage to the onion crop, its bites causing the leaves to turn 
yellow and wither, thus stopping the growth of the bulbs. It 
spreads very rapidly through the onion fields. The larva is whitish, 
but the body of the winged imago is blackish. It is very active. 
Probably spraying with kerosene emulsion iB the best remedy, but it 
should be repeated two or three times at short intervals, in order to 
reach all of them, for the winged insects can fly away some distance 
when disturbed and thus many may escape. Solutions of oopperas, 
etc. are used as a spray both against the thrips and the fungous 
disease. It is considered the same as the thrips that often does 
much damage to tobacco. 

This insect was first recorded as occurring on the onion in Ber¬ 
muda by A. G. Shipley, Bull. No. 10, p. 18, Miscell. Information, 
Royal Kew Gardens, 1887. For full descriptions of adult and larva, 
see Th. Pergande, Insect Life, vii, p. 891-8; and W. E. Hinds, Proc. 
U. S. Nat. Mus., xavi, p. 179, pi, vii, figs. 69-71, 1902. 

It not only attacks onious and tobacco, but also many other culti¬ 
vated plants, including melons, cucumber, squash, turnip, cabbage, 
cauliflower, parsley, and many flowering plantB. Its effect on onions 
is sometimes called “ white blast.” 

In the United States it was first recorded on onions in Massa¬ 
chusetts, and as having been known as early as about 1807. It has 
long been known as injurious to tobacco in Europe. 


i, — Pseudonsuroptera. 

Odonata; Dragon-flies. 

A considerable number of Dragon-flies, some of them large and 
handsomely colored, are found in summer. Their larv® must be 
very useful in destroying the larv® of mosquitoes in the marshes 
and tanks. Whether part of them were introduced by man is traoer- 
tain, but there is no reason to doubt that the larger and stronger* 
winged species might fly directly from the United States, as do 
some of the butterflies, and thus they may hive arrived indepen¬ 
dently of man. The larv® or eggs of others may have been brought 
in the water-casks of vessels, and in other ways. 
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Tbe following species are recorded, by J. M. Jones, 1876, as 
identified by Professor Hagen,* except tbe first, which is by TJhler: 

Lestes unguiculata Hagen, Syn., p. 70. Maine and Hew Tork to 
Wisconsin; Missouri. 

Isehnura iners H&g.szAgrion iners Hagen, Syn., p. 76. Maine ; 
Hew York to Mexico; Florida ; Cuba. 

Anomalagrion hastatum Hag .zzAgrion hastatum Say; Hagen, 
Syn., p. 77. Maine to Louisiana and Florida ; Cuba; Venezuela. 

Anaz Junius (Drury); Ilagen, p. 118. New York to Florida; 
Texas; Mexico; California; Cuba; Hawaiian Islands; China. (See 
figs. 189, 190.) 

JEschnay sp. 

Tramea abdominalis Hagen, p. 146. Cuba; Mexico, etc. 

Pachydiplax longipennis (Burin.). New York to Texas; Florida; 
Mexico, etc. 

To these should be added at least three more that are not fully 
determined, for lack of good specimens, 

According to the MSS. notes of Miss Victoria Hayward there are 
at least two additional large species, one of which resembles TYawea 
Carolina Drury, but has a bright blue abdomen ; another called by 
her the “ Crimson Dragon-fly ” is probably Lepthemis hmnatogas- 
tra (Burm.). 

Agrionina .—This group of small Hammer-headed Dragon-flies is 
here the best represented. They have the eyes widely separated ; 
the two pairs of wings equal and all narrowed at base, usually with 
only two transverse anteoubital veines; antenme four-jointed. Some 
of those seen, which had the abdomen brilliant azure-blue and the 
wings smoky brown, may belong to Calopleryx , but none of this 
genus were taken. 

Lestes unguiculata Hagen, p. 70. A long, slender, brassy-green and 
brown species, with a median and two lateral lines of yellow on the 
thorax; abdomen blue, the segments green at distal end; under side 
and feet black; wings hyaline; pterostigraa black; length, 30~34 a,,u ; 
expanse of wings, 36 to 42**. 

Isehnura iners Hagen. Brassy-black, varied with green and 
blue; wings hyaline, the fore wings of the mate black, the apex 
whitish ; pterostigma luteous, rhoraboidal. 

* Descriptions of $31 these are in the Synopsis of Nettroptera of North 
America, by trot Hermann Hagen, Smithsonian Miscall, Collections, July, 
test. Many N. American species are figured by Howard, Insect Book, 1901. 
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Anomalagrion haetatum (Say; Hagen, p. 11). Brassy-green or 
blackish, varied with orange and yellow, especially on the sides of the 
thorax; wings hyaline, remarkable for the singular pterostigma of the 
fore wings of the male, which is large, rufous, surrounded with yellow 
and separate from the costal margin; that of the hind wings blank, 
rhomboidal. Those of the female regular, yellowish. See Howard, 
Insect Book, pi. xlvi, figs. 16-18. 

An additional species of Agrion, in poor condition, is in our col¬ 
lections. Others were seen, but not oaptured 


189 



Figure 188.— Agrion, up.; nat. rise; not Bermudian Figure 189 .—Anax Junius; 
a, larva; b, e, pupa; ilightly enlarged, after C. B. Aaron. 


JEaehnina. —Sise usually large; head globular, eyes large, close 
together or in contact. Wings not petiolate, unequal, the hinder 
pair broader at base. 

Large Blue and Green Dragon-fig. (Anax Juniua (Drury), Exotic 
Insects, i, p. 112, pi. xlvii, fig. 6); Selys; Hagen, op. oit., p. 118. 
Howard, Insect Book, pi. xl, fig. IS. 

Fionas* 189, 190. 

This is one of the larger species ; length 08-74““*, expanse 104- 
110““. The thorax » green spotted with blue and fuscous; head 
yellow, with a blue circle enclosing a black spot above; feet hlaok; 
abdomen bright blue, except first segment and base of second, which 
are green, and a fuscous dorsal line. Wings hyaline, yellowish in 
the middle; pterostigma tong and narrow, yellowish. 

Very widely diffused, both in the Old World end New; New York 
|o Florida, California, and Texas; Mexico; Hawaiian Islands; West 
Indint; China, etc. 
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Two large Dragon-flies, of this species, taken at St. David’s I. in 
October, and sent to roe by Miss V. Hayward, before they were 
fairly dry, agree well together, but differ so much in color from the 
usual descriptions of this species, that they may indicate a local 
color variety. The head is bright yellow, as usual, but the circular 
mark on the vertex of head, with enclosed spot, is black, though 
showing a tinge of blue iridescence in some lights. Thorax is paki 
greenish on the sides, but yellowish brown or chestnut above, as is 
the upper side of the first abdominal segment, and of the second as 
far as the raised and angulated transverse line, back of which it and 
the base of the third segment are bright malachite green above ; 



Figure t®0.—Drsgon-fly (Annx juniiis); natural rise; after Drury. 

the sides of the first and all of the second segment have the same 
green color ; remainder of abdomen in one example is mostly dull 
dark brown, with an obscure blackish median stripe, and with a 
slight tinge of dark blue on the sides ; yellowish brown below. In 
the other the black dorsal stripe is well defined, expanding angularly 
in one or two places on each segment, and forming a narrow band at 
each suture; sides yellowish brown crossed by the blackish mark¬ 
ings ; venter ohestnut-brown; anal appendages large, black, flat, 
with an outer, oblique, distal spur or spine; legs blaok, becoming 
dark brown on the femora; wings hyaline, tinged with yellowish 
oentrally ; pterostigma large, dark brown ; costal margin yellowish ; 
veins nearly blaok. Antecubitals 16-17 ; postoubitals 8 or 9. Ex¬ 
panse, 95"“ and 106 1 ** 0 ; length of largest, 74 m ". 

A luge species occurs, apparently of an JShehna, resembling 
JS. virmt Barnb. and JE. ingens Ramb,, but I have seen no perfect 
specimen. 
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LibeUulina. 

Tramea abdominadi* (Ramb.); Hagen, op. cit., p. 146. 

A large species; length, 46 mm ; expanse, 86 mm . 

General color of head and body reddish fuscous; feet black; the 
distal segments of abdomen with a black dorsal stripe. Posterior 
wings with a narrow fuscous band, veined with yellow, not meeting 
the anterior margin; anal margin with a small white spot; ptero- 
stigrna short, brownish black. Native of Mexico and West^ Indies. 

Tied Dragon-fly. (f Lepthemis hasmatogaatra (Burm.); Hagen, op. 
cit., p. 101.) 

The description of a large crimson or red Dragon-fly in the 
MSS. notes of Miss Victoria Hayward agrees well with this species. 

It has most of the head, body, abdominal appendages, and femora 
red; feet black ; front brassy-fuscous ; labium yellowish with a 
median black stripe; wings hyaline, with a fuscous spot at the base 
of the hind wings in the female; pterostigma red. Length, 45~50 nim ; 
expanse, 70-74 mni . It is found from Georgia and Florida to Brazil. 

Pachydiplav longipenni* (Burm.); Howard, Insect Book, pi. xlv,flg. 
7, female, = Meaothemia longipennia (Burm.); Hagen, op. cit., 
p. 178. 

This is a common species of medium size. General color of body 
fuscous; thorax with two lateral lines of yellow and a transverse 
line of same at base of wings; abdomen rather short, triquetral, 
attenuated in male, broader at the apex in female, yellowish, with 
three broad fuscous stripes above, confluent distally; appendages 
black; feet black. Wings hyaline, veins black; base yellowish; in 
the male often dusky at apex ; hind wings of male with a double 
fuscous streak at base; in female wings only slightly yellowish, 
without basal streaks ; pterostigma fulvous. Length, 35-46 w,n ; 
expanse, 60-7<> mni . Ranges from New York to Florida and Mexico. 

Our Bermuda specimen (male) differs from the ordinary form in 
having the abdomen blue. 

Thorax, dark brown or almost black above, with oblique fuscous 
markings on the sides. Abdomen triquetral, dark blue, fuscous at 
base on sides and beneath. Legs yellow at base; femora, tibia, and 
tarsi black. Wings slightly fuscous, and especially along the veins, 
which are black; an orange-brown patch at bases of both pairs; 
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tips tinged with orange-browu ; hind wings broad at base ; ptero- 
stigma oblong, dark brown ; antecubitals <5 ; postcubitals 0 or 7. 
Head ochraceous in front, with a dark brown T-shaped mark on 
vertex ; eyes dark brown. Superior anal appendages spatulate, bent 
down, rugose above. Described from a specimen in formalin. 
Length, The brown patches at bases of wingH are unusually 

large. Identified by Mr. R. 1\ Currie. 

Termites; White Ant. (Cafotermes easternens (Burm.); Hagen, 
Syn. Neurop. N. Arner., p. J. = Termes antica Walker. Plate 
xeix ; figure 10. 

Hitherto no species of this group has been recorded from Bermuda. 

Two winged specimens of a small White Ant were sent in Sep¬ 
tember by Miss Victoria Ilayward. The body is brownish yellow ; 
tenanme and legs paler yellow ; wings very long, white, with 
iridescent luster ; costal, subcostal and median veins close together; 
divergent veinlets pretty numerous, but rather indistinct; antennae 
with 14 joints. Length of body (dry), 4 ,nm ; length of a wing, 
7.5 rom ; its breadth, 1.75 mw . Identified by Mr. N. Banks. 

The two specimens sent are alike, but neither is quite perfect 
The workers were not observed. This species has been taken in San 
Francisco ; common in Central and South America, to Chili and 
Brazil ; West Indies. 

Psoctds. Heterop8(tcn* y gen. nov. 

The small species described below appears to be the type of a new 
genus, characterized especially by the peculiar simple or primitive 
venation of the wings (see figures), without cross veins, nearly all 
veins arising from a central one ; by the absence of hind wings in 
the female and their large size in the male, where they nearly 
equal the fore wings in size and form. Antennae with 22-24 joints; 
palpi 4-jointed; three ocelli in the male. Allied to Psoqitllla 
Hagen. 41 

* Mr. Nathan Banka, who has recently examined the types, furnishes the follow 
ing additional notes : Heteropsocus is nearly allied to Ptoquilln Hagen, of which 
a few females have been taken in Europe. The latter in 9, haa also only 
two wings, marked much as in Beteropaorua; but the venation is different; male 
is unknown. It has been referred to Atroptnm, but as the S of Hetropaocua has 
ocelli, it practically breaks up the distinction between Atropines and Psocinas. 
The male appears to have a median suture on the head. 

TftAKB. Coot*. Acad., Vol. XI. 52 


Dec., 1902. 
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Heteropsoous dispar Ver., sp. nov. Figures 192, 192a, 192i. 


This elegant little species was found in all stages of development 
and in large numbers in the black, dry, decayed contents of an old 
calabash fruit. The male has both pairs of wings longer than the 
body, well developed and subequal, but the female has the fore 
wings shorter than *the abdomen and the under wings are lacking. 
The dark brown markings on the fore wings are very conspicuous, 
m the female forming a leaf-like or fern-like pattern, the dark brown 






Figure 192.— Heteropsocu* dispnr V. ; x 20 ; a, adult male ; 6, male njinph ; r, 
adult female; d t nymph of female ; from drawings by A H. V 


color continuous centrally, but tabulated along each side, the lobes 
alternating with clear marginal areas; veins few, not reticulated; 
veins and margins of the wings are fringed with rather loug hairs; 
end of wings evenly rounded ; antenme dark, very long and slender, 
equal to or exceeding the body, with 22-24 joints, the two basal ones 
much thicker than the others ; legs long, brown ; tarsi three-join ted, 



Figure 1926.— Beteropwcu* di»par } x 8; a, male ; 6, b\ adult females; e t e , 
nymphs. Phot, by A. H. V. Figure 194.—Pook-louse, much enlarged; 
after Comstock. 


the proximal joints long, the others short, subequal; daws two, very 
small. Head large, broad, rounded in front and wide posteriorly; 
eyes large and prominent, black; palpi clavate; body thick, dark 
brown or blackish, the thorax paler ; abdomen often black. Length 
of largest females, about l mre . 

The nymphs are similar, but the body is lighter brown; the head 
is rather narrower and the eyes less prominent. The male nymphs 
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have four long, pale wing-pads, which are nearly equal; the females 
have but two. Larvae yellowish white and light yellow. 

A few males were found ; these have two pairs of wings, which 
exceed the body by about one-third of their length ; the two pairs 
are nearly equal in length and of nearly the same form, but the under 
wings are transparent, without color markings, and more evenly 
rounded distally ; the median vein of the latter divides near the 
middle into four branches, of which the distal branch forks once; 
the fore wings have the brown markings lighter than in the female, 



Figure 192a —HrtrropHocus dinpai V ; wings of male, more enlarged Figure 
198 —-Ixmse of tropie-bird, x(P»g; 198ci, Hie same, dark variety; x 8 From 
drawings by A H V 


and interrupted in the middle, the distal part forming an irregularly 
stellate or palmate spot, with a veinlet along the middle of each 
lobe ; the three distal branches are bifurcated. Abdominal append¬ 
ages short, tapered, incurved, hair), close together; ocelli three, iu a 
triangle between eyes. Length, 1.25 n,m . 

The Book-louse (Airopo* dh'inaforia) is common. Fig, 194. 

l.~~Mallophaga ; Bird Lice . Doubt less numerous species occur on 
poultry, and on the various wild birds that visit Bermuda, but they 
have not been collected hitherto.* 

Tropic*bird Louse. ( Trinoton luridurn Nitz.) Figure 198, 198a. 

1 am indebted to iny son, Mr. A. H, Verrill, for several specimens 
of this large species, from the Bermuda Tropic-bird. The thorax is 
dark brown or black, the sutures bordered with yellow r , and each 

# Numerous American speoies are described and figured by Prof. F. V. Kellogg, 
in Proo. Calif. Acad. Sciences, vol. vi, pp. 81-168, 481-548, 28 plates, 1896; 
Ocean. Papers Calif. Aoad., vi, pp. 1-224, 17 pi., 1899; Joura. N. York Entom. 
Sac,, x, p, 20? List of North American Mailopbaga, Proc. U. S. Nat. Mus., xxii, 
pp. 89-100,1899. See also Osborn, Bull. V. S. Nat. Mus., No. 7. 
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segment centered with pale yellow; abdomen crossed by 8 to 10 pale 
yellow bars, alternating with wider black ones with nearly parallel 
sides, and usually having a small yellow spot at the lateral ends; 
sometimes the black bars are so wide that the yellow ones become 
narrow lines or partly disappear ; under surface dark brown ; head 
yellowish with dark brown markings, w r hieh usually form two or 
three distinct small spots on each side. Young are paler brown. 
Length, 4.6 mm . Identified by Professor Kellogg. 

It is a very common aud widely diffused species, found on various 
species of ducks, geese, loons, and other aquatic birds. Ourspeoi* 
mens differ only in being rather darker in color than usual ; aud in 
having the black and yellow abdominal bars nearly straight and 
parallel, the blaek bars being scarcely expanded laterally. See 
Kellogg, New MaJlophaga, i, Proc. Calif. Acad., vi, p. 152, pi. xiii, 
fig. 4, 1898. 

It is remarkable that this species, which chiefly infests ducks, 
should occur on the Tropic-bird, for all the ducks that visit Bermuda 
in winter depart before the arrival of the Tropic-bird in spring. 
Moreover the latter breeds in holeB in the cliffs and does not frequent 
the marshes where the ducks occur. Probably these parasites were 
transferred from ducks at some former period, or in some other 
country, where the conditions were different. Possibly the Tropic- 
bird may associate more or less with ducks during its winter 
migrations. 

Bird-louse of Cardinal . (Docophorus communis Nitz.) Kellogg, 
New Mallophaga, i, Proc. Calif. Acad. Science, vi, p. 480, pi. 
lxvi, fig. 7. 

Several specimens of this species were found on a Cardinal by 
A. H. Verrill. They agree dn general with Kellogg’s figure of this 
species, but the thorax is rather shorter and broader, due perhaps to 
drying. This species has been found on tn*ny kinds of passerine 
birds both in Europe and America. Kellogg records it from the 
N. American Cardinal and many other birds. 

Bird-louse of Bluebird, (Docophorus incisus Kell., op. cit,, p. 474, 
pi. lxv, fig. 3, 1897.) 

A few specimens probably referable to this species were found on 
the Bermuda Bluebird by A. H. Verrill. They were perhaps 
immature and are distorted by drying. Length about l* m . They 
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differ from the type in being paler, ochraceous, with no dark mark¬ 
ings except an iriegular spot of dark brown on the thorax and 
abdomen. Clypeus strongly emarginate in front. The types were 
from the N. American Bluebird and Wax wing. 

m .— Orthoptera. (Grasshoppers, Cockroaches, etc.) 

The only orthopterous insects iuentiohed by the early writers were 
cockroaches and a grasshopper. (Seep. 7^7.) The Grasshopper was 
probably the green Conocephalus dissi milts (fig. 191), which is still 
common in summer. 

Spotted-winged Grasshopper. (Stenobothrus maenUpennis Scud.= 
Orphula m arulqmm is.) 

This small American grasshopper was recorded by Uhler, from 
Heilprin’s collection. 

aS. bitineatus Seudder, a common North American species, was 
identified by Seudder from .Jones' collection, 1 870. 

Carolina Grasshopper ; Quaker. (Disiosteira Carolina Seudder= 
(Kdipoda Carolina Bum.) Plate xeix ; figure JS. 

This large species, which is abundaut in ail parts of eastern North 
America, from Canada to Texas and New Mexico, and also occurs m 
the West Indies, was recorded by J. M. Jones, in 1870. It is usually 
found in dry or sandy places, or in roads where its dull gray-brown 
color imitates the color of the ground. When it flies its large yellow 
and black wings are conspicuous. Its name “quaker” probably 
alludes to its loud quaking note, made during flight, as well as to 
its dull external colors. 

Green Grasshopper. (Conocephalus dissirnilis Serv.) Figure 191. 

This species, when JiVing, is bright light green m color and the 
female has a very long, flat ovipositor ; there is a fusiform, trans¬ 
verse, blackish spot across the front of the obtusely conical head. 

This species, which has been determined by Mr. Samuel Ilenshaw, 
is one of the very numerous species known from the West Indies 
and tropical Amerioa, though it probably reached Bermuda by natural 
agencies, before the settlement. Still it is not easy to explain bow 
an insect of this kind could have been transported to this distance 
by ordinary natural causes. 
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Small Green-grasshopper. {Orchelimum nulgare Harris.) 

Recorded by Uhler from Heilprin’s collection. A common speoiea 
of the eastern United States. 



Fignre 191.—-Bermuda Green Graiwhupper {Conocephatun dUsinUUs Serv.); y 1J. 

American Black Cricket . ( Gryllit* fuctuosns Serv. and 6r. abbrc - 
viatus Serv.) Figures 195, 196. 

The large criokets are common, especially in muddy places near 
the shore. Specimens with long wings and others with short wings 
occur together, as in the United States, the short-winged ones being 
more numerous. These are G. abbretnatus , but the two kinds are 
considered only dimorphic forms of one species. It varies widely in 



Figure 195.— American Black Cricket (OryUun abbrvviatut) ; female; nat. size ; 

after Comstock. 

color, from brown and mottled to black, and occurs from Massachu¬ 
setts to Florida. It is very nearly allied to G. Penneylvanicu* 
Burm, = (r, neglectuB Scud., which often occurs with it in the United 
States, and may, perhaps, also occur in Bermuda, for some of the 
specimens agree pretty closely with the latter. 

The form G, luctnosns , with long wings, was recorded by Uhler. 
Dr. Fr. Dahl recorded the genera Cylindrogryllus Sauss. and 
Orphula Still, 1873 =Sten obothrue . 
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TwoJined Walking-stick. (Anisornorpha by presto ides (Stoll.) Gray; 
Uhler in Say, Ent., i, p. l98=A)>ec£rtiJn bivittatum Say, Ent., i, 
pp. 8.% 198, pi. :jh, $ and $.) 

Figure 197. 

Mr. Samuel Henshaw informs me that thin phastnid was collected 
in Bermuda many years ago (about J8CI) bv Mr. A. S. Bickmorc. 



It is native of the United States, from southern New York aud 
Nebraska to the Gulf of Mexico. Figured also by Glover, Ill. N. 
Amer. Ent., Orthop., i, pi. i, tig. 8. 

Mantis. ( Stagmomanth , sp.) 

A species of this genus of Mantidm has also been found by Mr. 
Henshaw in Bickmore’s collection. It is congeneric with the com¬ 
mon mantis of the eastern United States (&. Carolina (L.). 


200 



Figure 196 —Black Cricket ( Qryllu» abbreviate); female, %. Figure 198.—Amer¬ 
ican Cockroach (IWiplaeta Americana ); female, about j nat. size. Figure 
200.—Oriental Cockroach (Stytnpyga orientalis) ; male, }/£. Figure 201.— 
Water-bug (tiotobia Germanica) J uat. size. All from Webster’B Interna¬ 
tional Dictionary ; 196 after Harris. 

Jilattidce. (Cockroaches.) 

Cockroaches were mentioned by the early writers (see quotation, 
p. 737), but whether they were native or had been introduced by the 
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early settlers is uncertain. It is quite likely, however, that like the 
wood-rats they may have been introduced from the West Indies by 
earlier visitors. 

Cockroaches are much less numerous here than might be expected 
in so warm a climate. They arc undoubtedly kept in check to a 
great extent by the common ichneumon parasite (i Crania append *- 
i/aster , p. 754, fig. 109), which destroys the eggs in the egg-capsules. 
The Agua Toad also feeds largely on cockroaches, as shown by its 
stomach contents. They are also destroyed by the larger spiders 
and centipedes. 

American Cockroach . (Peripfaneta Americana (L.) Burin.; Sauss.) 
Figures 198 , 199. Plate XOIX , Figure 19, a . 

Very common and perhaps indigenous. It is one of the most 
abundant species here. Supposed to be of American origin, but 
now found in nearly all warm countries, especially on the sea-coasts. 
It sometimes lives among and under the decaying debris, just above 
high-tide, but is mostly found in houses and stores and on ships. 



Figure 199 —American Cockroach; a large male; about nat. slae. Length 
48 mm . Phot by A H V. from a Bermuda specimen. 

It is yellowish or rusty brown, but the thorax (pronotum) is 
usually marked with a sub-marginal pale yellowish band, and often 
with a triangular median spot of the same, which may be divided. 
The elytra of the male reach decidedly beyond the end of the body ; 
in the female they are much shorter. The adult male is decidedly 
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larger (about 20 per cent.) than the female, and flies with great 
facility ; length 

Cockroaches were mentioned as abundant, by Gov. Butler, KUO, 
(see p. 737). In 1070 complaints were made that the cockroaches 
were rapidly destroying the public records, and cedar chests were 
ordered made, in order to preserve them from further destruction. 
These early cockroaches were probably this species. 

Australian Cockroach. (Periplaneta Australasia*, (Fabr.) Brunt).; 
Sauss., Mem. Hist. Nat. Mcx., iii, p. 72, 1804.) 

Platk XCIX; Figure 20. 

Similar to the preceding, but the male is rather smaller ; the 
elytra extend a little beyond the body and are about equal in the 
male and female; the prothorax is more transverse and more elliptical, 
or relatively shorter ; less prolonged anteriorly. The pronotum has 
a pale yellowish submarginal baud, wider medially, and externally 
bordered with very dark brown ; the central-spot is dark brown and 
usually somewhat bilobed ; the elytra have a conspicuous short scap¬ 
ular bar of yellowish white ; basal part dark rufous brown, chest¬ 
nut brown distally. Length of head and body in both sexes, 28- 
30 mm ; of elytra 22-*23 mm . The caudal appendages of the male 
reach about to end of elytra. The larva has a row of ytdlow spots 
on the sides of all the segments. 

Nearly cosmopolitan in warm countries : North America, from 
New England and Nebraska to Florida and Mexico ; West Indies; 
South America ; Europe ; Asia ; Africa ; Australasia, etc. 

This species was identified by Mr. Samuel Henshaw, from speci¬ 
mens in our collections, both of 1898 and 1901. It is a common 
species at Bermuda, both in the fields, under stones, ami in buildings. 

Oriental Cockroach; “Black-beetle.” ( Slylopyga orientalis (L.) 
Fisoh.; Gerst.; Sauss.) Figure 200. 

This large, plain, dark brown species, which is the “blaok-beetle ” 
of English kitchens, is mostly confined to dwellings and ships. Its 
wings are small, even in the adult male ; nearly abortive in the 
female. 

Surinam Cockroach. ( Panchlora Sarinamensis (L.) Sauss.; Brutin.) 
Plate XUIX ; Figure 19, b . 

This species, which is common, is about an inch long when mature, 
and rather broad ; the elytra aro wide and longer (about 5 U,K ») than 
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the body, ferruginous-brown, paler at the anterior or basal margin, 
and with a short humeral black line ; prothorax brownish black, the 
anterior margin testaceous; vertex of head blackish. * A variety 
from Bermuda, according to Saussure, has the thorax brownish black 
with a testacoous line on each side of the anterior margin. 

Widely diffused in the West Indies and East Indies; New 
Orleans ; Paris, France (Sauss.); 8. America ; St. George’s, Nov., L. 
Mowbray, var. 

In this genus the prothorax is roundish, not truncated posteriorly> 
but convexly arched or angulated in the middle. 

Madeira Cockroach / “Knocker” (Panchfora Maderm (Oliv.) 
Sauss.) 

This large species is very common in storehouses. When mature 
it is nearly 2 inches long (48 nm ), including the elytra, which extend 
about 8 ram beyond the end of the abdomen. It is fuscous or yellowish 
brown, the olytra paler or more yellowish than the body. The pro- 
notum is short and broad, ornamented with a double row of dots, 
which form a lyre-shaped or Y-shaped figure with the angle rounded ; 
or sometimes it is shield-shaped. Supposed to be of African origin, 
but now widely diffused in the East and West Indies; Africa; 
South America ; Mexico, etc. 

This is probably the species called by the Bermudians “Knocker” 
or “Drummer,” owing to the loud noise that it makes at night. 
At least it was the only large species that I found in places where 
the noise had been heard. This name and the noise have, however, 
usually been attributed to a different and larger species (Blabera 
gigantea (L.) Sauss.) in the West Indies, but I am not aware that 
the latter has been found in Bermuda. Possibly several large species 
have the power of making the same noise. This was first recorded 
by Uhler, from Heilprin’s collection. Probably other undetermined 
species of cockroaches occur in Bermuda. 

Water Bug; Croton Bug. (JSotobia Germanica (L.) Steph.; Scud.) 

Fiona* 201. 

We were told that this small species occurs in some dwellings, but 
obtained no specimens. It is widely diffused in most countries. 

Ceratinoplera diaphana Brunn.; Sauss., Mex. Rech. Zobl., vi, p. 20, 
pi. i, fig. 17, 1870, 

Recorded by Jones, 1876, from specimens identified by S. H. Scud- 
der. A small cockroach, native of the West Indies. 
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Wingless Cockroach, (Subfamily, Panestrinsp, t. A, N. Caudell.) 

Head small; body obovate, widest behind the middle, abdomen 
about 3 times width of head; total length, 1 o mni ; breadth of head, 
3.25 mm ; of abdomen, l() r,,m . Color, above, dark brown, smooth and 
lustrous as if varnished back to 4th abdominal segment, beyond 
which it is dull blackish brown ; integument very firm, minutely 
punctate ; under side and legs light chestnut-brown; head deeper 
chestnut; mouth-parts, anterior border of clypeus, and base of 
antenme brownish yellow ; vertex of head with an ill-defined 
chestnut-brown patch. The tarsi are broken, ho that the species is 
indeterminable. St. George’w, Oct., L. Mowbray. 

P/njllodromia (/), sp. 

A nymph obtained in April is doubtfully referred to this genus by 
Mr. Caudell. It is chestnut-brown ; lateral marginal streak on the 
thorax and abdomen, sutures, and middle of prothorax paler; 
length, 19 mn> ; breadth, 7.5 ,l,m . 

n, — Dermaptera . (Earwigs.) 

Great Seaside Baring, (Lahidura riparia (Pallas) Dolirn = I, 
gig an tea (Fabr.) Fisch.) Figure 202. 

This, which is perhaps the largest species known, is not uncom¬ 
mon here, occurring among debris along the shores, and also in store¬ 
houses. It is very widely distributed in the warmer parts of both 
hemispheres, including Europe and the southern United States. 

Black Seaside Earwig, (Anisolabis marithna Fieb.; Scudder, 1fc>70 
zzEorcinella maritima Scudder, in Jones.) Plate C ; figures 
0-9. 

This large, widely distributed species is common under decaying 
debris and stones at high-tide mark. It may have been indigenous 
here. It is found in the same way on the American coast, as far 
north as the Thimble Islands, near New Haven, Conn., where I have 
found it abundant in recent years.* West Indies; Brazil; Japan ; 
Europe ; and coasts of most warm countries. 

# It seemed possible at first that this earwig was accidentally introduced into 
these Islands by me, in 189$, for my dredges, nets, ropes, etc , were sent 
directly to Outer Island, on my return from Bermuda that year, without being 
unpacked in New Haven. 

I had not noticed them previous to 1900; but on the other hand I had not 
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Both sexes are completely apterous when adult, and nearly black; 
the young are grayish or dusky, and very active. 

Anieohtbis antenmtta Kirby, sp. now, was described from Ber¬ 
muda, Jonrn. Linn. Soc , xxiii, p. 517, 1891. 

o.— Thyeanura. 

Silver-witch ; Slicker; Shiner . (Lepisma saccharina L.) 

Figure 204. 

Found in houses and outbuildings, often among books and papers. 
Widely distributed in most countries. Probably Lepisma, or Ther - 


202 



Figure 202.—Great Earwig (Ubtdura riparia ); x 1$; after Claus. Figure 
204 —Silver Witch (Lepuma saeehnrina ); x 2; after Packard. 

mobla , domestlca Pack.) would be found in bakeries and kitchens if 
looked for. 


looked for them here. They are now, July, 1902, very abundant, though the 
paat winter ban been of such unusual severity that most of the native cook- 
roaches, usually very abundant under the decaying debris along the beaches, 
ware nearly all exterminated, while the earwigs, of all rises and in great num¬ 
bers, are to be found in the same places. On recently visiting other islands of 
the group to look for the species, I have found it equally abundant ou several 

o; th * m an f on the adjacent mainland, thus indicating that it was introduced 
at some earlier period. 
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—Introduction of Arachnids and Myriapods . 
a.— Araneina (Spiders). 

The only native spider mentioned by the early writers was the 
great Silk-spider (Nephila claripes Fabr.). Figures 205, a, h. 

At first it was thought by the settlers that its strong silk was that 
of a silkworm, and later that it indicated conditions favorable for 
the production of commercial silk. 

The following is Stracliy’s account of it, 1012 : 

u Certain* spiders, indeed, of a very large size, are found hang- 
inge upon the trees; but in stead e of being dangerous, or any way 
harmefull (as in other places), they are here of a most pleasinge and 
beautiful! aspect, all over aH it were, deckt with silver, gold, and 
perle ;* and their webbs (woven in the sommer upon trees) are found 
to be perfect silck, and that as well in respect of substance as coulour, 
and so stronge they are generally that birds bigger and by much 
stronger than sparrowes, are often taken and snarled in them as in 
notts.” 

Richard Stafford, in a letter to the Royal Society of London, 
written July 10, 1008, and published in its Transactions, describes 
its habits as follows:— 

“Here ar£ Spiders, that spin their Webbs betwixt Trees standing 
seven or 8 fathom asunder; and they do their Work by spirting 

* The colors of adults, after brief preservation, as studied by in©, are as follows . 
The color of the abdomen varies considerably; the largest ones arc reddish 
brown, chestnut-brown to brownish yellow, often with an orange tint pos¬ 
teriorly ; a narrow, pale silvery band crosses the anterior part of the abdomen, 
jnst back of the hump; two dorsal rows of small, round, pale silvery or golden 
spots, four or five spots in each row ; numerous other smaller silvety or golden 
spots, irregular in shape, are scattered over the abdomen, most numerous on the 
sides and posterior end; a silvery cross-band also occurs on the under side, ante¬ 
riorly ; also small blotches, which sometimes form two lateral streaks and a 
bracket-shaped transverse line on the middle area Dorsal surface usually has 
a dark median line with irregular dark lines diverging backward from it; dark 
brown around the spinnerets. 

Thorax above dark brown, but thickly covered with silvery scales; beneath, 
dark brown; Falcers and distal joints of palpi black; legs dull orange-yellow 
or orange-brown, with a wide band of dark brown or black at all the joints; plu¬ 
mose hairs blaok; tarsi long, blaokish, exoept proxiraally. 

The larger examples are 5.25 to 5.50 inches (180—140 mw ») across the outstretched 
legs; length of body, 28 to 80* m ; of abdomen, 28 mm ; breadth of abdomen, 12®*. 
Adults, taken late in summer, were sent by Mr. T. Q. Gosling. 
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their Webb into the Air, where the Wind carrier it from Tree to 
Tree This Webb, when finisht, will nnare a Bird a& big as a 
Thrush. Your self may prove it, for I have sont you some.” 

No representatives of the Harvest men ( Bhalangulm ), Scorpions,* 
Whip-scorpions, nor Book scorpions, are yet known in Bermuda 
Lai ge spiders of the My gale group have not yet been reported. 
Of the 3 i species of spiders now recorded from Bermudaf only 



Figure 206 —Silk Spiders, both females; « f dorsal, b, profile view, % nat size 

Phot by A H V 

two or three are peculiar to the islands, so far as positively known. 
Most of the others are either widely diffused species, or else pertain 
to the West Indies and southern United States. Some of the latter 
may have been indigenous, like the Silk-spider, but most of them 
have undoubtedly been introduced by commerce, for spiders are 
admirably adapted fof transportation by vessels. 

* After the above was m type, Mr L Mowbray of St George’s informed me 
that he found a scorpion under a stone, several years ago, and that it is still 
preserved in 8t. George’s The species is not known. He also says that a 
vessel loaded with logwood had arrived a few years previously and that scorpions 
were found in her cargo. Whether any other specimens have been found, I do 
not know Such a species might easily become naturalized about St George’s, 
where there are plenty of ancient atone walls, and long escape observation. 

t A nearly complete list of the known spiders of Bermuda is given by Nathan 
Banks, in Trans. Conn Acad., *i, p. 267, 1901. The present list is based on the 
latter 
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The most prominent species, aside from the Silk-spider, is the 
great brown House Spider (Meteropoda venatoria ), which is very 
common. Fig. 206. 

The cosmopolitan species were probably mostly introduced from 
Europe by the early settlers, while the tropical American forms 
were mostly brought from the West Indies, Probably every vessel 
that arrives brings numerous spiders, some of which may easily be 
naturalized. Doubtless there are numerous additional species, not 
yet recorded from the islands. 

The following species are generally distributed in both hemis¬ 
pheres : 

Tegenaria Derhami Hoop. 

Phokus tipuloides Koch. (Fig. 212 ) 

T/uridium tepidariorum Koch; House Spider. (Fig. 2lib) 

7'her id i um ri(fipes Lucas; House Spider. 

Cloborus gcniculatus Olivier. (Fig. 2If).) 

lieteropoda cenatorut (L.); Great House Spider.* (Fig. 206.) 

Tapinattus melanognalhm Lucas; Black Jumping Spidei. (Fig. 

222 .) 

Pkjrippus Payknlli And. and Sav.; Jumping Spider. (Fig. 22 b) 



Figure 806.—Great Houb8 Spider (Hatoropoda rnwtona) ; natural bIzg, 
Phot, by A. H. V 

The following are native of the West Indies and southern United 
States:— 

Loscosceles rufesoens Lucas. 

* Very common in outbuildings; runs and jumps with great agility. The 
larger ones are 4*5 to 5.85 inches across the outstretched legs. 
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Filistata hibernalis Hentz; Large Brown Spider. (Figs. 2JO, 211.) 
A rather large brown house spider. 

Scytodes longipes Lucas. 

Scytodes fusca Walck. 

Lathrodectns geometricns Kooh; Venomous Spider. (Figs. 214, 
a, 5.) Abdomen light gray, with darker gray markings. 

Argyroepeira hortorum Hentz; Silvery Spider. (Fig. 2lH.) Abdo¬ 
men with silvery marks. 

Nephila clavipes Fabr.; Silk Spider. (Fig. 205.) 

Epeira labyrinths Hentz. (Fig. 219*7, 2105.) 

Oxyopes sal tic us Hentz. 

The following are native also of the West Indies:— 

Epeira gracilipes Blackw.=J£ Theisii Walck. 

Anyphama VerriUi Banks, op. cit., p. 270, fig. 2. Fig. 207. 
Eutichurus insulanus Banks, op. oit, p. 27o, fig. 3. Fig. 208. 
Wala vernalis Peckham; Jumping Spider. 

207 209 



Figure 207. — Anyph&na VerriUi; epigynutn. Figure 208. —Eutichurus insulanus; 
epigynum. Figure 209. —Oonops JBermudensis; a, eyes ; 5, epygynum ; c, 
hind leg. Brawn by Banks. 

The following is from Europe and North America:— 

Dysdera croc at a Koch. 

Easily recognized by its orange-red or saffron-colored body. 
Common under stones. 

The following are fouud in the southern United States;— 
Theridium studiomm Hentz. 

Vyclosa caudata Hentz. (Fig* 216.) 

Argyrode* nephilm Tacz. 

Anyphama relax Becker.* 

* Mr. N. Banks informs me that he has recently examined specimens of this 
species from St George’s (U. S. Fish Com.). It is a pale-colored species, about 
16'™ long, with porrect mandibles, especially long in the male. It is known 
from southern Florida (t. Banks). 
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Two or three species that appear to be endemic are known only 
from Bermuda, but they may eventually bo louud in the West 
Indies. These are as follows:— 

Thomisus (NyStic us) pallens Blackwell. 

Odnops Bermudensis Banks, op. eit., p. 269, tig. 1 , 1902. Fig. 209. 

Lycoaa Atlantica Mar\, type from Bermuda. It may be the 
same as I. fused Keys., from Cuba (t. Banks). Fig. 220. A dark 
brown or almost black Wolf-spider. 

I)r. Fr. Dahl (Plankton Kxped., i, pt. 1, p. 110, 1892) recorded 
undetermined species of Clubionu and Troehosu. 

Notes on Colors of the Spid<rs. 

The following notes were made on the size and colors of a part 
of the spiders, after they had been preserved for a short time in for¬ 
malin solution ; apparently the colors had not much changed, but 
the size of the abdomen was often considerably diminished by 
hardening and shrinking. 

IWstatu hibernalis Ilcntz ; Large Brown Spider. Figures 210, 211. 

Cephalothorax of a female, orange-brown or rufous, a black patch 
between the eyes; legs of the same color, with nariow bands of white 
at the joints beneath, and becoming blackish at tips, partly covered 



Figure 210 .—FUistata hibernalis Hentz ; male ; slightly enlarged. Phot, by 

A, H. V. 

with scattered black hairs ; falcers small, dark brown, with black 
hairs, the terminal pieoe black ; abdomen plain pale buff with black 
hairs, not crowded ; palpi stout and short, deep orange-brown, like 
the legs, black distally. 

Length of body of female, about .75 inch (18 to 20 w,u ). 

Trans. Corn. Acad., Vol, XI. 58 Dae,, 1902. 
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The male (see tig. 210) has much longer and more slender legs and 
palpi, and smaller body. Color lighter yellowish brown, with black 
hairs. Lives in outbuildings, making a large, dense web, with a 
deep funnel-shaped den behind timbers and in other similar places. 

Scytodes longipes Lucas ; Long-legged Spider. 

Although the body is small (about 0~10 mn ‘ long), the legs are very 
long, the anterior ones being about 05 to 70 um, ) or about 2.5 inches 
long. In an adult male they are orange-brown, with a conspicuous 
brownish black band at the knee joints, and fainter narrow dark 
brown bands or blotches on the femora, with a larger dark spot on 
the basal joint beneath; Cephalothorax tawny brown, mottled and 
specked with darker brown and pale yellow, and having a rudely 
lyre-shaped dorsal blackish area, enclosing a light yellow area, with 
golden reflections when dry, from which a pale line runs on each 
side to the prominent, black, lateral or posterior eyes, which are 
situated far back, aud a median pale line goes to the pair of closely 
conjoined anterior eyes. On the black, lyre-like patch are about six 
small, pale yellow, roundish spots, having a silvery or golden luster 
whon dry, forming a somewhat circular group ; others that are less 
distinct are scattered on the sides; posterior area silvery, preceded 
by a blackish blotch. 

The female is similar but darker, with the dark markings more 
distinctly blackish, and with the legs darker and more conspicuously 
banded or else spotted with blackish on most of their length. It is 
a very active species, which lives in large loosely constructed webs, 
especially in the months of caverns.* It runs over the webs with 
great agility by reason of its long legs. 

Dysdera crooata Koch ; Orange Spider 

Cephalothorax and legs plain bright orange-rufous or reddish 
brown, above and below; eyes black; abdomen pale buff or grayish. 
Length 12-13 mm . Common under stones. 

f Hypsinotm pumilis Keys. See Banks, p. 270. Brown Spider. 

A rather large orange or reddish brown spider, with stout legs. 
Cephalothorax plain dark reddish brown posteriorly; blackish ante¬ 
riorly ; abdomen dark tawny brown, with a median sagittate pale 
streak, its shaft crossed by several recurved, narrow pale lines. ♦ 
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Tegenaria Derhami (Scop.) Kmer.; Black House Spider. 

Cephalothorax black with a deep reddish brown or brownish red 
central area; abdomen nearly black, with a pale median streak and a 
short oblique lateral stripe on each side ; legs dark rufous-brown 
without bands. 

Bholeus tipuloides Koch ; Long-legged Spider. Figures 21 2, a , h , e. 

Cephalothorax and abdomen light yellowish brown af buff, with 
curiously bent or undulated blotches of blackish brown on the sides 
of the abdomen, which has also a median streak anteriorly and a 


213 



Figure 212 .—PhofeiiH fiptthide*; a, profile view of body and bases of legs of 
female, xS 1 ^ ; 6, front of head ; o, epigynum ; after Marks. Figure 218.— 
House Spider (Theridinm trpitlariorum ); female, slightly enlarged; after 
Emerton. 

double dorsal row of spots farther back; cephalothorax with a 
median streak, two or three angular lateral spots, and a black mar¬ 
gin ; legs very long and slender, brown, with a narrow band of 
white at the joints, preceded and often followed by an ill-defined 
band of brown. 

Theridium tepidariomm Koch ; House Spider. Figure 218. 

Cephalothorax in female tawny brown ; abdomen light gray or 
yellowish gray, irregularly specked or mottled with dark brown or 
blackish; legs tawny brown, with dark brown bands at the joints. 

Theridium atudiomm llentz. House Spider. 

Thorax and legs pale rufous-brown, a few darker brown bands on 
the legs; abdomen gray, with a wide, lobulated, median, dorsal 
streak of blackish gray, edged with white. 

Lathrodectua yeomeirious Koch; Venomous Spider. Figure 214, a t b ♦ 
The abdomen is light grayish yellow, finely specked with brownish 
anteriorly; always marked with curiously arranged, narrow, blackish 
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or dark brow n linos, often very distinct, producing a map-like effect. 
There are often three or four divergently transverse black lines, and 
a posterior median dorsal one, and usually two small rhombic or 
cordate median dorsal areas, enclosed by narrow dark lines, and a 
smaller rounded one farther forward; the sides are covered with 
curved or wavy lines enclosing irregular areas; three small, dark 
211 214 



Figure 211.— Filutata hibernrth g, female; slightly enlarged. Figure 214 — 
Venomous Spider (Lathrodectus ytmnetrint*) , a, female with cocoon; b , 
another female , about uat. siase. Phot, by A H V. 

brown, roundish spots on each side; legs rufous-brown, with dark 
brown bands at the joints ; spinnerets surrounded by a black ring 
interrupted by five or six white spots. The eggs are large, enclosed 
in a tough spheroidal cocoon, to which the female clings tenacious!). 
Found on fences, etc. Length of body of female, 8~lo n,m ; abdomen, 
0 to 7 mm . 

Bathyphunte a, sp. A small, plain, slate-colored spider. 

Uloborus genicuUitw Oliv ; Ring-legged Spider, Figures 215, 216 
Adults are conspicuously marked with black spots and rings. 
Cephalothorax nearly black, with a lanceolate pale spot posteriorly ; 



Figure 215 -Ring-legged Spider (Uloborut gentculalus ); a, dorsal view of 
female, xlj; 216— b > palpus of male, c, epigynam; after M arx. 

abdomen dark gray or pale gray, thickly specked and blotched witl* 
black, the black often predominant; legs yellowish brown, or light 
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gray, broadly banded with black; the black often prevails, so that 
they appear black with narrow whitish bands. Young ones are pale 
with narrow black bands on the legs. One adult female is tawny 
brown on the thorax, with a pair of lateral crescent-shaped spots of 
yellowish on the sides, besides the posterior spot; abdomen grayish 
brown; large anterior legs tawny or rufous, with wide black bands ; 
others with black and white bands. 

Cyclosa caudata (Ilentz) = C\ ooniea Emert. Figures *J17, <7, h. 

Color varied with gray, black, and white, with some yellow, in 
variable proportions, some being light and others dark gray ; cepha- 
lothorax often dark gray or black, legs white annulated with black 
at the joints and usually between them ; abdomen dark below. 



Figure 218.—Silvery Spider (Argyroepeiira hortonm ); a 9 dorsal view of male ; 

by dorsal view of female, x 2 ; e, male palpi; much enlarged; after Emerton. 

Length 5 to G mm . The hump on the abdomen of the female is varia¬ 
ble in size, and is scarcely noticeable in the smaller male. 

Its habits in Bermuda are the same as described by Kmerton for it 
in New England : 

“ This species seems to live all the time in the web. Across the 
web there is usually a line of dead insects and other rubbish fastened 
together with a quantity of loose web in which the cocoons are also 
concealed. The spider standing in the middle of this band, where it 
crosses the center of the web, looks like part of the rubbish.” 
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Aryyroeprira hortorum (Hentz) Emert.; Silvery Orb-web Spider. 
Figures 8, a , b, c. 

Abdomen pale yellowish brown or buff, with large irregular 
patches of bright silvery white; thorax plain yellowish ; legs pale 
brownish yellow, becoming tawny distally ; faleors dark brown. 

Epeira labyrinthea ilenta; Emert., Trans. Conn. Acad., vi, pi. xxxiv, 
fig, 8 ; pi. xxxvi, fig. 11. Figures 210o, 21 {)b. 

Oephalothorax dark brown, with a white patch around the eyes, 
and smaller ones on the sides ; abdomen whitish, with a distinct lob- 
ulated dark brown or blackish figure on the posterior half, including 
some w hite spots anteriorly ; dark below, with a median pale line ; 
legs white with narrow dark brown annulations at the joints. 
Length of female, 5 mm . 

219a. 2196, 



Figure 217 —Vyrlosa caudata , a, dorsal; 6, profile view of female, enlarged 
about 4 times; after Emerton. Figure 219a .—Epeira labyrtnthea; a , dorsal 
view. Figure 2196 —The same; male palpus, after Emerton 


Heteropoda venatoria (L.); G-roat House-spider. Figure 200. 

Color dull grayish brown or yellowish brown, with scattered black¬ 
ish hairs; on the legs black specks at the base of hairs. Length of 
body sometimes 22-24 mm ; expanse of legs may be 130 mm , or about 
5,25 inches. Takes its prey by chasing or jumping upon it, like the 
Wolf-spiders. In spite of its evil Latin name it is considered harm¬ 
less by the natives, and is also useful in killing cockroaches and 
other vermin. 
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Lycoaa A tlantica Marx ; Common Wolf-spider, Figures 220, 221. 

The color of this species is variable. In some of our specimens 
preserved in formalin the eephalothorax is dusky or tawny brown, 
with a narrow median stripe of lighter brownish yellow, wider ante¬ 
riorly, and a curved lateral stripe of the same color on each side and 
of about the same width; extreme margin edged with a narrow 
black line; abdomen brownish black thickly covered with short 
black hairs, and with a faint median stripe of pale brown anteriorly, 
220 



Figuro 220.—Wolf spider (Lycosa Atlantic ); dorsal view, xlj; phot, by 
A. H. V. Figure 221.—The same; epigynum ; after Marx. 

more visible while wet, and sometimes divided by a median dark 
stripe; often, also, a pale lateral line on each side; sometimes the 
pale dorsal abdominal streak is forked anteriorly, enclosing a forked 
black streak, which encloses a short median yellow streak or spot. 
Frequently the abdomen is plain blackish or smoky brown, or dark 
gray. Length of body 

lycosa ,, «p.; Brown Wolf-spider. 

A large, nearly plain, tawny-brown species with many small, indis¬ 
tinct, dark roundish spots on the abdomen ; legs plain orange-brown, 
with reddish joints; eephalothorax and abdomen blackish below. 
Length about 88-40 mm . 

Wala vtmalis Peckham ; Little Brown Jumping Spider. 

Cephalothorax plain tawny or rufous-brown; abdomen plain light 
yellowish brown ; legs similar to abdomen in color except the stouter 
anterior pair, which are rufous-brown, like the cephalothorax; no 
bands on the legs. Length of female about 0 mM . 
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Tapinattus mclanognathus Lucas; Black Jumping Spider, ligurcs 
2-2-2, a, b, c. 

Cephalothorax plain black, with gray hairs ; abdomen black, with 
a wide, irregularly lobulated median patch, divided anteriorly by a 
median black streak; its lateral margins and under surfaoe also pale; 
legs tawny brown, with blackish spots; falcers and under side of 
thorax black. Length of a female 8' unj . 

228 



Figure 222.— Tapmattu h melanoynathu *; a, dorsal view ol body of male, 
x8j£; ft, e, palpi of male; after Marx. Figure 228 .— Plexippus PaykulH; 
a, dorsal view of female, x 2 ; ft, male palpus; r, epigynum; after Marx. 


Plexippus Paykulli Aud. and Savig. ss Menemerus diversus Blank.; 

Large Jumping Spider. Figures 223, a, b } c . 

Cephalothorax of male dark brown or blackish, with a median 
streak of dull reddish browh or tawny, not reaching forward to the 
eyes; abdomen mottled with dark bi-own and gray; legs dark 
tawny brown, covered with conspicuous black hairs, but not banded* 
Length 9-11 mra . 


b.—Acarina . (Ticks and Mites*) 

An undetermined species of tick (I&odes) was recorded by Hurdis 
(Rough Notes, p. 32H) as found in large numbers on the leg of a 
heifer. It was white and the size of a pea. Mr. Nathan Banks,* 
1901, recorded a North American mite (Actinedu agilis Banks), and 
undetermined species of Ithynchofophus and MohHaspi s as found in 
our collection. A species known as the 1Vucharis-mite (Phi- 
zoglyphus echinopus) occurs on the diseased bulbs of the Easter Lily, 
and is supposed to be one of the causes of the disease* A mite 

* Mr. Banks has determined all the mites and spiders in our collections. 
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parasitic on Orthezia insign is has been mentioned above (p. 800)* 
Mr. Banks says it is a Tyroglyphus , but the specimens were 
too imperfect for specific determination. 

Orange Bust-mite. (Phytoptus oleworus Ashm.) Fig. 225. This 
has been recorded as occurring on oranges in Bermuda, (see Riley 
and Howard, Insect Life, Hi, p. 120, Nov., 1890.) It is a very 
minute species which causes the rusty patches on oranges. 



Figure 224. —Cattle Tick (Ixodra bovia R.); after Riley. Figure 224a —Mange 
mite of cattle; after Murray. Figure 2246.— Bird-mite (Drrmanyvtua avtnm ), 
after Murray. Figure 225.— Orange-rust Mite (Phytoptu* oleiw»'ua). Figure 
226.— Cheese Mite (Tyroylyphua airo), after Howard. All much enlarged. 

Cheese Mite. (Tyroglyphus siro (L.) Figure 226. This occurs 
in old cheese, as in Europe and the United States. 

Tropiobird Mite (A lloptes phaHhontis Gmel. (t. N. Banks.) 

Several specimens of a small, dark brown mite, from .50 to .7f> rum 
long, were found on the TropiC‘bird by A. II. Verrill. The body is 
rather narrow, oblong, subacute at each end. I^egs about half as 
long as body. Four caudal bristles, about as long as body. 

Megninia osquinoctialis Trouess. (t. N. Banks.) 

Associated with the above was a single specimen of this larger 
species, having the posterior legs much longer than the others; 
body ovate; abdomen tapered, subacute. 

Leaf-mites ; Red Spiders. (Tetranychus.) Two or more species 
of this genus w*ere observed on garden plants, but were not carefully 
studied. The common form was, apparently, T. bimaculatus (fig, 
227), common in the United States. This species usually has a red 
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or yellowish red body when mature, with a dark spot on each ride, 
but sometimes it is greenish. Length of body, .4 to .5 mm . Lives 
under a loose tine web on the under side of leaves of various plants. 
Others were apparently I tilarius (fig. 228), a common “red spider” 
of conservatories in Europe and America. It doubtless occurs here 
in abundance, at certain times. Both are very injurious. 

A small, undetermined, yellowish white mite, probably of the 
genus Uropoda, was found strongly attached by a filament, in a 
cluster, on the posterior dorsal surface of the body of a PangwuSy a 
black cydnid bug (see fig. 175, p. 801). It has a short-elliptical 
body, convex above and flat below, with a chitinous integument; 
legs short. It is immature and probably undescribed, (t. N. Banks.) 

Doubtless many moreAcarina are common, but the mites have been 
very little studied here.* 

227 228 

•f 

Figure 227.—Two-spotted Leaf-mite or Red-spider (Tetranychus b(maculatu * 
Banks); a, dorsal view, x 86 ; b t tarsus and claw; c, palpus ; after Banks. 
Figure 228.—“ Red Spider” (T. tilarius L.); a, dorsal view of male, x40; 5, 
six-legged young of same ; o, tarsus and claw ; after Murray. 

c. — Myriapods. (Centipedes, etc.) 

Only about seven or eight species of myriapods are known from 
the Bermudas, all of which, exoept perhaps the Spirobolua 9 have 
probably been introduced by man. The largest and most important 
is the Centipede. 

Centipede. (Scolopendra subspinipes Leach.) 

Plat* C; Fiotjbbs 1, 2. 

This is common, at least in many parts of the Main Island, as at 
Bailey Bay and Walsingham. It is found under stones, old logs, 

* Mange-mite of cattle (fig. 234a)7That7f the ha^iioropU* aguf); and 
the Chicken-mite or Bird-mite {Dermanynt tut avium Dug., fig. 2245) are known 
to occur. 
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etc. during the day. The larger individuals are about six inches 
long; color dark chestnut : brown, blending into dull verdigris-green 
on the sides. Although its bite is venomous and somewhat painful, 
as a member of my party experienced, it is scarcely more ho than the 
sting of a large wasp or hornet. 

Lithobius lap idicola Mein. 

This European species was recorded, with some doubt, by C. H. 
Boll man, 1889, from Ileilprin’s collection. We found the same form 
rather common under stones. 

House Centipede. (Scut iff era forceps Raf.= Cermatia forceps.) 

Figure 239. 

Not uncommon in cellars, etc. It often gets into the water tanks. 
This is a harmless and very useful species, for it devours large num¬ 
bers of flies, cockroaches, and other household insects. It is nocturnal 
in its habits, and runs with surprising agility at night. It is very 


239 



Figure 229.—House Centipede (Scntigera forueps) \ natural size, from Webster’* 
International Dictionary ; after Marlatt. 

fond of moist places, like cellars and greenhouses. It is widely dis¬ 
tributed and has become common in the seaports of southern New 
England during the past twenty years. 

I found a specimen in one of the ancient water tanks at the ruined 
forts on Castle Island, long uninhabited. This would indicate that 
it was introduced here as long ago as the w ar of 1812. 

Mecistocephalus Quildingii Newport. 

A West Indian species recorded by Bollman, 1889. 

Thousand-legs; Galley-tcortn; Milliped. (Spirobolus Ileilprini 
Bollman.) * 

Described from Heilprin 1 * Bermuda collection of 1888. We 
found it common under stones, etc. It is 3 to 2.5 inches long, round, 
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and rather slender, chestnut-brown, with reddish brown legs and 
antenna); segments striated, except anteriorly, subsegmented, 

Thousand'lerjH ; Mtlliped. (lulus Morehti Lucas.) 

Recorded by Bollman, 1880. It is native of the Azores. Adults 
dark brown ; legs reddish brown ; young lighter, with a median 
black dorsal line, bordered with yellow, and with a row of black 
spots on each side. Common. 

There are, apparently, other undetermined species of Julus in our 
collection. 


• Figure 220a —Galley-worm , Milliped. ( Julus , »p.) 

* 39 . —Introduction of Terrestrial Isopod Crustacea ♦ 

Eleven species of terrestrial Isopods are recorded by Miss Rich' 
ardson* as in our Bermuda collections of 1898 and 1901 . The fol¬ 
lowing three new species are endemic, so far as known : 

Porcellio parrieornis Rich., fig. 230 ; leptotrkhus granulatns 
Rich., fig. 231 ; Uropodias Bermudensis Rich. (gen. and sp. nov.). 
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Figure 232 —a, Sow-bug or Slater (PorcMo lce*i$); b t b\ PilMrog (ArmaAilH- 

dium vulgar*). 

The following are widely distributed in both hemisphere* and 
have doubtless been introduced by commerce. 

Tylos Latreilli Aud. and Sav. (Sow-bug or Slater); 7! niveus B. L.; 
Porcdlio lavia Latr. (Sow-bug, Slater. Fig. 282, a ); JUetoponorthus 

* IuopocU of the Bermuda., Tran*. Conn. Aoad., zi, pp. 280-810, pi, zl, Jan., 
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sexfasciatus Budde-Lund; M. pruinosus Hr.; Armadillidium vulgare 
Latr. (Pill-bug. Figs. 232, h } b'). 

The Actoniscus elliptious 1 larger is otherwise known only from 
New England. 

The common bluish gray TAgia BaudUiiana M. Edw., which runs 
very rapidly over the rocks, is found on all the sea-side ledges and 
cliffs and hides in their crevices. It is widely distributed in the 
West Indies and Tropical America. Figure 233. 

Ligia oceanica, figure 254, probably also occurs, but we did not 
obtain it. Its distribution is world-wide in warm climates. 



Figure 230. — Pttrcellio parvioornin ; Figure 281. — Leptotnchua granulates; 
enlarged ; both after Miss Richard rod. Figure 238. — Ligia Haudiniann 
x l'J; n\ uropodial spines. Figure 284. — Ligia ocranica, x 1J. Figure 235.— 
Philoscia Hermudense Dahl; a, x 8; 6, uropodial spines; r, xuaxilliped ; 
d t mandible; after Dahl. 

Dr. Fr. Dahl (Plankton Exped., i, pt. 1, p. Ill, pi. iii, figs. 2, 4, 5, 
7, 8, 10,13, 1892) recorded an additional species of terrestrial isopods, 
(Philoscia Bermudeusis y sp. nov.) See figures 235, a-c. 


40.— Introduction of Earthworms ; Land Nemerteans , etc . 
a .— Earthworms . ( Oligocholia.) 

Whether any earthworms were native to Bermuda is uncertain, 
though at least one species is not yet known from any other 
locality. The greater part, of the common species have undoubtedly 
been introduced with the earth around growing plants. Several are 
well known European species, introduced also into North America. 

The following species have been identified, from onr collections, by 
Dr. J. Percy Moore, who has recently published a list of the species, 
with descriptions. (See Proc. Fhilad. Acad., liv, pp. 80-84, 2 cuts, 
April, 1902.) 
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Enehytrwm mar inns Moore, Proo. Phil. Acad., fiv, p. HO, flg. 1,1902. 

White; common at and below high-tide mark, under stones, at 
Coney Island. 

Eisenia fcetida (Sav.) Mich. Figure 2 5(5. 

Easily recognized by its distinct bands of color. Upper side 
annulated with dark purplish brown or chocolate-brown, alternating 
with pale reddish brown or flesh-color ; below light flesh-color, or 
pale yellowish ; clitellus reddish or deep flesh-color, with the dark 
annulations less conspicuous or indistinct. Length 3-5 inches. Com¬ 
mon under stones. A cosmopolitan species. 



Figure 28 Q.—Et*enia ftvlida; a, mature, with clitellus developed; b , e, imma¬ 
ture ; nat. size; phot, from preserved specimens by A. fl. V. 

Pontodrilus arenas Mich. 

Light red or flesh-color, plain. Length, 3-4 inches. Common 
under stones at Elbow Bay and Hungry Bay, at and near high tide 
mark. 

jffelodrilus (Allolobophora) ohloroticus (Sav.) Mich. 

High-tide mark at Hungry Bay, in March and April, under stones. 

HtlodrilWy sp. A small immature specimen of a second species. * 

Eudrilus Eugenios (Kinb.) Mioh. 

A rather large species, 4 to 7 inches long; color dark reddish 
brown, with a bright purplish, iridescent luster. Under stones. 
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Pheretima Schmardce (Horst.) Mich. 

In formalin pale buff, with a purplish or chocolate-brown clitellus. 
In life, often dark brownish red or ho me times greenish or olivaceous. 
Iu formalin the segments are mostly carinate or angular, with long 
rows of hooks. It is a very lively species, ami when disturbed 
wriggles about very actively, much like a salamander, and when 
caught often breaks itself into two or more pieces. New to Ber¬ 
muda ; known from Barbadoes. 

Common under stones at the old Walsingham house. 

Pheretima Roderieensis (Grubc) Mieh.= PtricZucta Dyeri Bedd. 

A rather large species, 4-6 inches long. Color in formalin light 
yellowish browu ; segments anteriorly and posteriorly with a promi¬ 
nent angular median carina, bearing long rows ol hooks. Widely 
diffused in warm climates ; West Indies. Active like the preceding. 

Onychochoeta Wiudlei Bedd. = JHachaeta Windlei Bedd. Under 
stones, not common. 

In addition to the above, Boddard has described, 1804, from this 
locality Pheretima Bermndensis Bedd., as Perichreta , which is widely 
diffused in the warmer parts of both hemispheres Also, 1891, Pon- 
todriUus Bermudemis (/= P. arenm Mich., t. Moore). 

b♦—land Nemertcans. 

A species of terrestrial nemertean ( Tetrastemma agricola W. Suhm) 
was discovered in Bermuda by the Challenger Expedition.* We 
found it common under Htones and logs, near Hungry Bay, not 
only close to the shore, but also on the hillsides where the soil was 
rather dry. It is said to live also in the holes of land crabs. Full- 
grown individuals are sometimes six inches long, in full extension, 
and very slender. It has four small hut very distinct black eyes in 
a quadrangle. The color above is dusky brown, grayish, or smoky 
brown, paler below. See Plate C; figure i. 

Although it is known only from Bermuda, its habits and localized 
distribution are like those of a recently introduced species. It is 
associated with foreign species of earthworms and isopods ; still it 
may; perhaps, prove to be endemic. We brought back living speci¬ 
mens in bottles of damp earth and mould without difficulty. 

* Sea H. N. Moseley, Notes by a Naturalist on the Challenger, pp. 26, 27, and 

figure. 
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c.—Land Planar tarn. 

Fiouek 287. 

Mr. T. G. Gosling has sent me a brief description accompanied 
by a sketch of a peculiar worm that he found near Hamilton. It 
appears to be a laud-planarian. The specimen was, unfortunately, 
not preserved. It was about six inches long in full extension; slen¬ 
der, its breadth about S mm ; head flattened and semicircular, carried 



Figure 287.—Land Planarian; dorsal view; x l 1 ^; after a sketch by Mr. Gosling. 

somewhat raised while creeping. Body light brown, with three 
dark longitudinal stripes ; head dark brown. Found July, 1001, at 
Norwood, in garden. See figure 237. 


41. —Introduction of Marine Species, 

We cannot doubt that many marine invertebrates have been 
accidentally introduced from North America and the West Indies, 
if not from Europe, while adhering to the bottoms of vessels, 
which in these waters soon become covered with firmly attached 
barnacles, mussels, hydroids, bryozoa, ascidians, etc.,* among which 
mollusks, crustaceans, annelids, etc., find congenial abodes and 
abundant food. Sometimes, after only a few months, the accumula¬ 
tion of such organisms may amount to many tons on a large vessel. 
Many of these creatures are discharging eggs or free-swimming 
embryos which can thus find their way to suitable localities on the 
shoves or bottom. But we have no direct evidence as to which par¬ 
ticular species have been introduced here in this way. 

No doubt it would be easy, with suitable appliances and care, to 
introduce many useful or valuable species of fishes, shellfish, etc., 
from the West Indies and the southern United States. A vessel 
fitted with a live-well might be sufficient. Possibly the more valua¬ 
ble Florida sponges could be introduced in this way, and perhaps 
even the precious Ked Coral of the Mediterranean. 

* I was shown a good specimen of coral (Oculina diffusa), sight Inches high, 
that had grown on the bottom of a vessel. 
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But it might b© necessary to have suitable large stone receiving 
basins, with a circulation of pure sea-water, in which such things 
could be kept protected for a time, till they had opportunity to 
discharge one or two crops of eggs for the natural establishment of 
the species. The purity of the water here and the porosity of the 
rocks are exceedingly favorable for such experiments. 

It seems possible, also, that the American Oyster (southern variety) 
could be made to thrive here in some of the brackish inlets, but it is 
useless to plant it in pure sea-water. 

The Horse-shoe crab ( LimuJus) could doubtless be easily intro¬ 
duced, for it is tenacious of life and ranges from New England to 
Brazil. The large market crab of Charleston, S. O. (Menipjye mer- 
cenaria) and other useful Crustacea of that region could probably be 
easily introduced. 

On a former page (p. 708) I have mentioned an attempt to intro¬ 
duce the West Indian Whelk (livona pica). There is no reason 
why many other species should not be introduced, for there is plenty 
of food and pure water for a much richer fauna than now exists here. 


BIBLIOGRAPHY. 

As a very complete work on the Bibliography of the Bermudas is 
now in course of publication by Mr. George Watson Cole in the 
Bulletin of Bibliography," 1 it seems unnecessary to give in this 
place all the works referred to or quoted, and of which the 
titles have, also, in many cases, been given in foot-notes 
or synonymy. Therefore only the more important works will be 
given here, or those which students might often have occasion to 
consult. Mr. Cole’s work has been of great value to me, in search¬ 
ing the literature of Bermuda. I am also indebted to him for the 
loan of several works on Bermuda, not otherwise available, and for 
revising the proofs of the following bibliography. 

* Cole, George Watson ,—Bermuda in periodical literature. A Bibliography. 
Bulletin of Bibliography The Boston Book Company, Boston. 8°. VoL 
i (No 4, January, 1898), p. 52-54; (No. 5 ; April 1898), p. 74-76. 

Note .— Three hundred and fifty copies separately printed. Boston, 1898. 
Cole , George Watson. —Bermuda in periodical literature; with occasional refer¬ 
ences to other works. Series 2. Vol. ii, October, 1900, to vol. iii, No. 4, 
Jan., 1908. (Not yet completed. It will include the above, and be issued 
separately, with index, when finished.) 

Trans. Conn. Aoad., Vol. XI. 


54 


Jan., 1908. 
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The titles of various works relating specially to the Geology and 
Marine Zoology are reserved for the succeeding parts, which are to 
be devoted to these subjects. But it is thought desirable to include 
here a list of the articles relating to the Marine Zoology of the 
Bermudas, recently published by this Academy. 

General <tncl Descriptive Works. 

Anonymous. —A True Declaration of the estate of the Colonie in Virginia, etc. 
London, Wm. Barret, 4to, 1010. Reprinted by Peter Force , Coll., No. 1, vol. 
iii, 1844; and byLefroy, Memorials, i, p. 12. Contains an account of the 
shipwreck of the Sea Venture and rescue of the people, pp 18-21 of Force’s 
Reprint. 

Bermuda Pocket Almanac. —Guide and Directory. Published annually since 
1844, by the Royal Gazette Offiqe, Hamilton, Bermuda. For titles of numer¬ 
ous articles, see Cole, Bibliography. Jan., 1901. 

Jtu8hen f John .1.—All about Bermuda ; History, Guide, Directory, annual vols , 
i-vii. The Bushell Press, Hamilton and Paget, Bermuda, vol. vii, 1902. 
Challenger Expedition. Reporta. London. 

Various volumes ocmtaiu matter relating to Geology, Meteorology. Magnetic 
variations, Sonndings, and Botany. See Cole , George Watson. —Bermuda Bibli 
ography, 1901 ; see also Thomson , Sir C. W. ; Murray, John ; Vizard, T. II. ; 
Creak, E. W.; and Hemsley, Wm. B. , below. 

Many of the volumes contain more or less matter relating to the marine 
zoology of the Bermudas. See Cole. George Watson , Bibliography, 1901 (this 
part also issued as author’s separata), for full lists of such lUAtter. 

Godet, Theodore L., M.D .—Bermuda, its history, geology, climate, products, agri¬ 
culture, commerce, and government. London. Smith, F.lder & Co. 1860. 

Note. —Those parts relating to Natural History are very inaccurate. Chapter 
xiv, 44 Shells,” includes many East Indian species, and also Crustacea. See Ad¬ 
denda. But it contains much informatidn on the government, agriculture, 
education, people, climate, etc., and especially in regard to the bad epidemic of 
yellow lever in 1856, during which Dr, Godet had medical charge of the 
“Thames,” one of the infected hulks on which large numbers of convicts were 
confined. See pp, 24-82 of the book. Dr, Godet was a native of Bermuda, 

Heilprin, Angelo.— The Bermuda Islands. 8vo, pp. 281, with 17 plates. Pub¬ 
lished by the author. Philadelphia, 1889. 

Hurdis, John L —Rough Notes and Memoranda relating to the Natural History 
of the Bermudas. 1897. See also under Zoology, and above, p. 725. 

Jones, J. Matthew.— The Naturalist in Bermuda. London, 1859. Map. 

Jones, J. Matthew.—The Visitor’s Guide to Bermuda. Halifax, New York and 
London, 1876, 12mo, pp. 159. 

Note. —A large part of the descriptive matter in this work has been reprinted 
In Stark’s Guide to Bermuda. It contains lists of birds, fishes, insects, shells, 
plants, etc. 

Joruts, J r . Matthew.—V. 8. National Museum, Bull. No. 25, pp. ix-xxiii, 1884. 
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Moseley , 3. JV.—Notes by a Naturalist on the Challenger. 8vo, London, 1879. 

Note. —A number of pages are devoted to Bermuda, including an account of 
the geology (pp. 18-28), etc. 

Ogilvy, John , M.V.—An Account of Bermuda, Past and Present. 64 pp., 8vo. 
Hamilton, Bermuda, S. Nelmes, 1888. Contain* valuable matter relat¬ 
ing to history, religion, education, climate, diseases, etc., especially yel" 
low fever. Dr. Ogilvy was Surgeon-General of the post 
Rich, R .—News from Virginia of the Happy Arrival of that Famous and Worthy 
knight, Sir Thomas Gates, etc,, 1610. A poetical tract. Reprinted, in part, 
by Lefroy, Memorials, ii, p. 574. 

Stafford , Richard. —Letter of 1668. Trans. Royal Soc., iii, p. 792. 1668. See 

above, p. 510. 

Stark , J. H —Stark’s Illustrated Bermuda Guide, pp. 157, 46 illustrations and a 
map. Boston, Jas. H, Stark, 1897. 

Note .— A large part of the descriptive un<J. historical matter is reprinted from 
Jones’ Visitor's Guide, 1876, and is, therefore, rather antiquated. 

Historical. 

Berkeley, Bishop George —A Proposal for the better supplying of Churches in our 
foreign Plantations, and for converting the savage Americans to Christianity, 
by a College to be erected in the Summer islands, otherwise called the 
isles of the Bermuda London, 1st. od., 22 pp., 1724, Oranges, p. 12; 
2d. od., 24 pp., 1725. 

Reprinted by several authors. Contains statements as to the destruction of 
cedars and decline of orange culture. See above, pp. 625, 816, and Errata. 
See, Life and Works of Berkeley, by l*rofessor A C. Frazer , 8 vols , Oxford, 
Eng., 1871, and ed. of 1891, 4 vols., vol. iv, pp. 846-864, Oranges, p. 858. 

Ditto, edited by Q. Sampson , 8 vols., Loudon, 1897-98, vol. ii, pp. 112-114, 
(Oranges, p. 118). 

Bermuda. —Acts of Assembly made and enacted in the Bermuda or Summer 
Islands, from 1690 to 1718-14. (Continued to 1736.) London, 1719-87, 
folio. Not seen. 

Bermuda Recorder .—Paget. Folio. Cyclone of Tuesday night and Wednesday 
morning, September 12 and 13, 1899 Souvenir odition. Vol. 1 (No. 15, 
September 28, 1899), 4 pp., 8 illustrations, 1 map. 

Note ,—«♦ The total damage to the Bermudas is here estimated at £150,000 
to £300,000.” (Cole.) 

Butler ^ Oov. Nathaniel.-* HistoTye of the Bermuda©*, 1609-23. See under Lefroy ; 
also above, p. 553, note. Written probably, in the years 1619-25, from 
internal evidence, but not completed at the death of the author. 

Brown, Alexander. —Genesis of the United States. Boston and New York, 1890. 
2 vols. Contains reprints of Letter of Sir George Somers, 1610; R. Rich , 
News from Virginia, 1610; Voyage of Gapt. Samuel Argal , etc. 

Churchill Awnshaniy and Churchill , John.—Collection of Voyages and Travels. 
London. Folio. See Herrera, and Oapt. John Smith. 
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Clark*, James Stanicr. —Naufragia or Historical memoirs of Shipwrecks. Lon¬ 
don. Vol. i, 1805. 13°. 

Note.— This contains reprints of the narrations of May and Strachy. See May, 
Henry, and Strachy, Wm. 

Companion to the Bntish Almanac. Published under the superintendence of 
the Society for the Diffusion of Useful Knowledge. London. 12°. 

Note. —Statistical information about Bermuda is given as follows: 1828, Eng¬ 
lish occupation; 1609, p. 60; 1839, Slave population, 4,608, p. 199; 1882, Popu¬ 
lation and trade statistics, p. 104-105; 1888, Hum imported from Bermuda, p. 
188; 1884, Slaves; Education, pp. 180-181; 1835, Abolishment of slavery, p. 257; 
1889, Slaves, 4,026, Appraised value, £175,194, p. 185, (Cole.) 

Cotter , Rickard.— Sketches of Bermuda. London. E. Wilson, 1824. Not seen. 
Darrell , J. if.—Acts of the Legislature of the Islands of Bermuda remaining 
in force at the end of the year 1860. New York, 1862, 8vo. Not seen. 
Darrell , Wm. H.—A Journal of ye Votes of Assembly; (unpublished Records of 
the House of Assembly of Bermuda, from 1691-1785.) 8 vols. Hamilton, 
1890. Extracts printed in the Bermuda Pocket Almanac, 1886, pp. 78-94; 
1887, pp. 154-193. 

Edinburgh Review. —Edinburgh. H°. 

Horrors (The) of the negro slavery existing in our West India islands. [A 
review.] Vol. 7 (No. 18, October, 1805), pp. 244-248. 

What is to be done with our criminals# Vol. 86 (No. 178, July, 1847), pp. 214-272. 

Transportation as it now is. [Review of several works. | Vol. 90 (No. 181, 
July, 1849), pp. 1-89. 

Note. —Gives some glimpses of the convict life in Bermuda, where there were 
four frigates and a hospital ship with accommodations for 1,750 men employed 
on tho dock-yard and fortifications, and other ordnance work. An account is 
also given of the successful introduction of rewards for piece-work. (Cole.) 
Force , Peter, see Jourdan , Silvanue , below. 

Greene , W. Mcunvetl— Bermuda (alias Somers Islands). Historical Sketoh, Ameri¬ 
can Geographical Society, June 1901. Also issued separately. 

Greenwood , Isaac J. —Bermuda during the American Revolution. New England 
Hist, and Geneal. Register, Boston, vol. 1, No. 4, Oct. 1896, pp. 441-445* 
Refers to the capture of gunpowder in 1775. 

Hakluyt, Richard.— Principal Navigations, Voyages, etc., ed. i, 1600; ed. ii, 
1810-11, iv ; and ed. of 1890. Contains narratives of May, Henry ; and 
Jourdan, Silvanue. 

Hallock , Ohas. —Bermuda and the Blockade. The Galaxy, New York, vol. Hi, 
pp. 890-899, Apr., 1867. Also in The New England Magazine, Boston, vol. 
xii, p. 887-848, May, 1892. 

Herrera , Antonio de.—A brief description and historical account of the Carribbee 
Islands in North America, and their present state [being a part of], General 
Observations, and an account of the first discovery of America, by Christo¬ 
pher Columbus, from [his] History of the West Indies. Reprinted by 
Churchill, A., and John, in Collection of Voyages and Travels, London, (8 
editions). See also Lefroy, Memorials, i, p. 5. 

Note.—Give* a description of the Bermudas and their early history, pp, 668- 
664. This is evidently added to Herrera’s account by the editors. (Cole.) 
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Hughes (or Hughs ), Rev. Lewis. —A Letter sent into England from the Summer 
Hands, 1615. (See above pp. 670, 671.) 

Hughes (or Hughs) t Rev. Lewis —Plaine and True Relation of the Goodness of 
God towards the Sommers Hands, etc., 1621. See Lefroy, Memorials, ii, 
pp. 577-586. 

Jourdan , Silvanus.—A Plaine description of the Bermudas, now called Sommer 
Hands, etc., 1618, — (Reprinted by Hakluyt , Richard , ed. ii, vol. v, p. 
551, 1812 ; ed. of 1800, part 4, p. 181; and Select. Voyages, 1812, p. 768; by 
Force f Petsr, Coll. Tracts and Papers; and by Lefroy , Memorials, vol. i, p, 14.) 
Jourdan , Silvanus .— A Discovery of the Bermudas, otherwise called the He of 
Divils, by Sir Thos. Gates, Sir George Sommers, Capt. Newport, with Divers 
others, etc., 4to, 1610; 1618. Reprinted by Hakluyt , R. % vol. v; Peter Force t 
iii; and Lefroy , i, pp. 14-21. Same as last, but with some additions. 
Lefroy , Governor J. H*-~ Memorials of the Discovery and Early Settlement of 
the Bermudas or Somers Islands, 1515-1685. Compiled from the Colonial 
Records and other original sources. London, Longmans, Green & Oo., vol. 
i, 1877; vol. ii, 1879. 

Note. —This work contains reliable reprints of the early writings relating to 
Bermuda, by Oviedo, May, Jourdan, Strachy, Admiral Somers, Gov. Moore, Rev. 
Lewis Hughes, Gov. Nathaniel Butler, Norwood, Capt. John Smith, and others. 
Two of the early maps by Norwood are reproduced. See above, p. 585, note. 
Lefroy , Governor J. H. (Editor).—Historye [The] of the Bermudaes or Summer 
Islands, edited from a MS. in the Sloane Collection, British Museum, pp. 
819, 8vo; with portrait of Capt. John Smith. Printed for the Hakluyt 
Society, London, 1882. 

Note. — The author of this very important MS. History was supposed by 
Lefroy to have been Capt. John Smith. Subsequent investigations have shown 
that it was by Gov. Nathaniel Butler (1619-1622), and that Capt. Smith copied 
extensively from it in compiling his works. See “The Academy,” Dec., 1892; 
also above, p. 552, note. 

Nearly all that is known about the settlement and history of the Islands, from 
1618 to 1624, is derived from this work and those of Hughes, Rev. Lewis. 
I>/roy, Gov. John I/.—Witchcraft in the Somers Islands. Archaeological Journ., 
vol. xxxii, nos. 125, 126, pp. 89-101, 289-248, 1875. 

♦Governor Lefroy was the only governor of Bermuda actively interested in 
Natural History, He aided and encouraged the investigations of Mr. J. M. 
Jones; Mr. G. Brown Goode; Professor Wm. North Rice, and others. Governor 
Lefroy woe heartily devoted to the interests of the Bermudas and promoted their 
prosperity in mauy ways. Many important public works were completed during 
his administration. He introduced large numbers of new, useful and ornamental 
trees and flowering plants, of which lists Are given in his work on the Botany of 
the islands (Bull. U, S. National Mus., No. 25, 1884). See under Botany. He 
*ailed from Bermuda, May 10, 1877. The farewell address by the Hon John 
Harvey Darrell, and Governor Lefroy’s reply are printed in the Hamilton papers, 
May 15, 1877. He was the author of many works on Magnetic observations, 
Artillery, and other military subjects. He was bora at Ashe, Hampshire, Jan. 
$8, 1817, and died in Cornwall, Eng., Apr. 11, 1890. See portrait, plate civ. 
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Lefroy, Gov , John H. —On the Constitutional History of the Bermudas, the 
oldest remaining British Plantation. Archwologia, vol. xlvii, Part i, pp. 
65-83, 1888. Also separately, Westminster, 1881. 

Mareden , Joshua. —Narrative of a Mission to Nova Scotia, New Brunswick, and 
the Somers Islands, in 1808. Edition 1, Plymoutb-Dock, 1816 ; ed. 2, Lon¬ 
don, Kershaw, 1837. 

May , Henry. —Abstract of a briefe note of a voyage to the East Indies, begun 
the 10th of April, 1591. In Hakluyt , Richard , vol. iii, p. 571, 1600; vol. iv, 
p. 52,1811; vol. xv, p. 270,1890. (See Clarke, J. S., vol. i(1805), pp. 181-140. 
and Gov. Lefroy, Memorials, i, pp. 7-9; also Hakluyt Society, vol. Ivi, pp. 
24-84.) Contains an account of May’s shipwreck 4 ‘upon the Isle of Ber 
muda ” See above, p. 684. 

Moore , Governor Richard. —[First report on the Bermudas] 1612. Reprinted by 
Lefroy , in Memorials of Bermudas, i. pp. 65-72,1877, without name of author. 

Note. —See above, pp. 545, 547. This very important document is here attrib¬ 
uted to Gov. Moore, from satisfactory internal evidence. 

Murray , Hugh, —An historical and descriptive account of British America; com* 
prehending Canada, Upper and Lower, Nova Scotia, New Brunswick, New¬ 
foundland, Prince Edward Island, the Bermudas, aud the Fur Countries. 
(Edinburgh Cabinet Library. 16°, vols. 25-27, Edinb. and Loud., 1889,) 
Three vols.; a description of the Bermudas occupies pages 829-856 of vol. il 
(26). 

Oviedo y Va1de», Qonzalo Fernandez. —The Natural History of the West Indies. 
First printed in 1526. Reprinted in English by Richard Eden, 1887. Sec¬ 
tion 2, pp. 205-242, and by Lefroy, Memorials, i, p. 2. 

Note. —At page 288 (original edition, p, 208) is found the earliest description 
of the discovery of Bermuda. This passage is quoted in full in Lefroy's Memo¬ 
rials of the Bermudas, vol, j, p. 2-8. (Cole.) 

Ogill'll, John. —Bermuda, Past and Present. See above. 

Pegge , Samuel. —The question considered, whether England formerly produced 
any wine from grapes. Arohmologia, vol. iii, pp. 58-66, 1775. Refers to 
the disappearance of orange trees and other fruit trees in Bermuda; 
attributed to the cutting of the sheltering cedars. Not seen. 

Purchas. —See Jour dan, S. aud Strachy , Wm. 

Smith , Captain John.— -The Generali Historic of Virginia, New-England, and 
the Summer Isles, 1624. Also editions of 1626, 1627, 1682. Reprinted by 
Pinkerton, John , Gen. Coll, of Voyages and Travels, London, 1808-14, vol. 
xiii, pp. 1-252, and in part by Lefroy. See our pi. ciii for portrait, and 
expl. pi. for historical data. 

Smith } Captain John.— True Travels, Adventures, and Observations, in Europe, 
Asia, *Affrica, and America; 1593-1629. London, 1080, Reprinted by 
Churchill, A. and J., Coil, of Voyages, vol. U (1704), pp. 871-413. 

Note. —Chapter 32; Summer Isles; 1634-1629, pp. 401-402. 

Somers, Sir George , Admiral.— Letter to the Earl of Salisbury from Virginia, 
June 20, 1810, Reprinted by Brown , Alexander; and Lefroy , Memorials, 
i, p. 10. Contains a brief account of the shipwreck of 1609, rescue of th* 
people, their voyage to V irginia, and the famine existing there. See reprint 
in Addenda below, p. 878. 

For portrait of Admiral Somers, see our plate cii; see also expl. plate for his¬ 
torical data. 
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Strachy (or Strachey), William .—A true repertory of the wracke and redemp¬ 
tion of Sir Thomas Gates, Knight, upon find from the Islands of the 
Bermudas, etc., 1610. (Reprinted by l*urekat*, His Pilgrimes, etc., iv, 
1625; and by Clark, J. S., vol, i (1805), p. 141-171 ; Gov. Lefroy, Mem¬ 
orials, i, pp. 22-54, and others.) See above, p. 588. 

Mote ,—This is by far the most complete account of the shipwreck of the Sea 
Venture and of the doings of its people there in 1009-10, as well as of the 
condition of the islands and their products, at that time. See pp. 588-544, above. 

Williams, Wm. Frith .—Historical (An) and Statistical account of the Bermudas, 
from their discovery to the present time. 8vo, pp. 846. London. Thos. 
C. Newby, 1K48. 

Sparks , J .—Writings of George Washington, iii, p. 77. See above, p. 456. 
Winslow, Octavius .—Memoir of the Life of Mrs. Mary Winslow, n. Miss Forbes, 
wife of Capt. Winslow of the 47th Regiment, London and New York, I860. 

Contains considerable information as to the social and religious conditions 
early in the last century, pp. 82-54. 

For a fuller Bibliography of the early Historical Writings on Bermuda, see 
Lefroy , Memorials, vol. ii (Introduction), pp. xi-xvi. 

The Ancient Archives and Records of the Polony, 1622-1885, which were 
restored and bound under the direction of Governor lefroy, are also available 
for historical research. 


Physiography and Geoloyy. 

Agassiz, Alexander. —Notes from the Bermudas, Arner. Journal Science, Ser. 8, 
xlvii, June, 1894, pp. 411-416. 

Agassiz , Alexander. —A Visit to the Bermudas in March, 1894, Bulletin Mus. 
Uornp. ZoiU., xxvi, No. 2, pp. 209-281, with a map and 29 plates, 1895. 

Boyle , Cavendish. —Remarkable Rainfall in July, 1886. Royal Gazette, Aug. 3d 
and Aug. 17, 1886. Reprinted in Bermuda Pocket Almanac for 1887, p. 200. 

The maximum record was 19.9 inches at Boaz 1. See Addenda. 

Bt'isioU Chas. L .—Notes on the Bermudas. Arner. Geographical Soc., June, 
1901. Also issued separately, stitched, with Greene, W. M., Historical 
Sketch. 

Bermuda Backet Almanac: Home, David Milne. — [Description of a large] Stalag¬ 
mite sawn from the 6oor of a [Walsingham] cave in the Island of Bermuda 
[in 1819] and sent to the Museum of Edinburgh by Admiral Alexander Milne. 
Contains about 44 cubic feet. Proc. Roy. Soc. Edinb., v, p. 438. Reprinted 
in Berm. Pocket Almanac for 1888, p. 175 ; 1889, p. 149. 

Note. —The estimates of the age of this stalagmite that have lieen mode, based 

on the subsequent growth of the stump, are utterly unreliable, for the conditions 

are, and have always been, exceedingly variable and diverse. 

Bermuda Pocket Almanac tor 1886. Rainfall on the north side of P&gets tor 10 
years, 1875-1884, p. 198. Reprinted in later years. 1888-1897, vol. for 
1898, p. 280. 

Creak , K. W. —Report ou the Magnetioal Results obtained by H. M. S. Challenger 
during the years 1873-76. Pt. 6, vol. ii, 1889. Two Maps. u Magnetic dis¬ 
turbance was found at three stations in the eastern parts of the islands, 0 — 
p. 4-3. 
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Dana , James Dwight.— Cored* and Coral Islands. New York, Dodd & Mead, 
1872. (2d edition, 1874 ; 8d ed. 1890.) 8 ’. 89H pp. 

Note. —Structure of tbs Bermuda Islands [with map], pp. 218-221 ; 218-226, 
ed. 3; former extent, p. 370; 408, ed. 8; caverns, p. 861; ed. 1, 2; p. 898, 
ed. 8. A list of corals, furnished by A. £. Verrill, comprising 17 species, is 
given on p. 114 [ed. 1, 2, 8]. 

Farnsworth, J. M.— Driving and Cycling Road Map of the Bermuda Islands. 
New York, 98 Nassau St., 2d ed., 1898. Indicates the relative grades and 
qualities of the highways. 

Fewken, J. Walter.— On the Origin of the present form of the Bermudas. Proc. 

Boston Soc. Nat. History, vol. xxiii, pp. 518-522, June, 1888, 

Findlay, A. G.— See above, pp. 485-489. 15th ed., 1895, pp. 828-841. 

Jones, J. Matthew. —On Ocean Drifts and Currents. Canadian Nat. and Geologist, 
vol. ix, no. 1, pp. 87-45. Feb., 1864. 

Jones , J. Matthew.— On the Geological Features of the Bermudas. Proc. and 
Trans, of the Nova Scotian Institute of Nat. Science, i, part iv, p. 21, 1866. 

See also below, under Botany, 1878. 

Jones ,./. Matthew. —Geology of Bermuda. Bermuda Pocket Almanac, 1874, p. 58. 
Jones, J. Matthew —Recent Observations in the Bermudas, Nature, vi, p. 262, 
Aug., 1872. Reprint in Amer. Jour. Soi., civ, pp. 414-416. 

Ijefroy, Gov. John H.— Remarks on the Chemical Analyses of Samples of Soil 
from Bermuda. Addressed to the Board of Agriculture. Hamilton, Ber. 
1878, pp, 1-46, with introductory remarks on climate and a meteorological 
table, pp, i, ii. 

Murray, John, and Renard, A. F. —Report on Deep-Sea Deposits based on the 
specimens collected during the voyage of H. M. S. Challenger, in the years 
1872 to 1876. 1890-91. 

Stations at which dredgings were made at or near Beimuda were eighteen. 
The parts relating to Bermuda deposits outside and within the reefs, are on pp. 
46-51, 54-55, 150-151, pi. 18; charts, 6, 8, 9. 

Murray, John ,—Summary of Scientific Results obtained at the sounding, dredg¬ 
ing and trawling stations of H. M. S. Challenger. Part I, 1895. 

The Challenger Expedition visited Bermuda twice ; first, from April 8 to 
April 24, 1878; second, from May 28 to June 18, 1878. During the first visit 
20 soundings were made at Stations 80 to 87 inclusive. 

Nelson, Richard J.— On the Geology of the Bermudas. Trans. Geolog. Soc. 
London, 2d ser., v, pp. 108-128, with wood-cuts and map, 1887 (1840), based 
on observations made between 1827 and 1888. 

Norwood, Richard. —Maps, 1626 and 1068. Reproduced in Lefroy, Memorials, 
vol. i, end; ii, p. 645. See above, pp, 585, note. 

Norwood, Richard. —Letter, June, 1667, on tides, etc. Philosophical Trans. 

Royal Soo,, ii, pp, 565-567, 1087. See above, p. 490. 

Reid, Sir William. —An Attempt to develop the Law of Storms. London, 1888, 
8vo. Contains a full account of the great hurricane of 1780, on pp. 811-807. 
2d edition, 1841; 8d ed., 1850. 

Reid, Sir William.— On the winds, as influencing the tracks sailed by Bermuda 
vessels, etc. Edinburgh New Philos. Journal, vol. xli (no. 81, July, 1846), 
pp. 192-194. 

This article is dated at “Government House, Bermuda, 21st March, 1846,” 
and contains observations on revolving gales and winds, with sa i li n g di rections 
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for vessels bound from Bermuda to New York ; from New York to Bermuda ; 
between Halifax and Bermuda; from Barbados or neighboring West India 
Islands to Bermuda; and from England to Bermuda. These directions were 
reprinted in several editions of Blunt’s American Coast Pilot. Cole. 

In the Library of Yale University are three volumes of unpublished corre- 
spondenee between Gov. Reid and Mr. Wm. C. Redfteld, mostly relating to 
meteorology. Refers to the sending of plows and many other implements, and 
many garden seeds, etc., In 1840**45. 

Bice, Wm. North . —Geology of Bermuda. Bulletin United States Nat. Museum, 
No. 25, part i, pp. 5-82, with illustrations and a map, 1884. Reviewed in 
Amer. Jour. Science, ser. 8, xxii, p. 888, 1885, by J. I). Dana. 

Scott , Andrew. —Notes on the Bermuda Islands. Amer. Jour. Sci., ser, 2, xxiv, 
p. 274, Sept., 1857. (Geological.) 

Stevenson, John J. —Notes on the Geology of the Bermudas. Trans. New York 
Acad. Sciences, xvi, pp. 96-124, with map and two plates, March, 1897. 

Tnrr, Ralph S. —Changes of Level in the Bermuda Islands. American Geologist, 
xix, pp. 298-808, plates 18-18, May, 1897. 

Thomson, Sir C. Wf/vi/le. —Geological Peculiarities of the Bermudas. Nature, 
vol. viii, pp. 288, 287, 1 cut, July, 1878. 

Thomson , Sir C. Wgrille. —Voyage of the Challenger. The Atlantic, vol. 1. 

Chapter IV, with map. London, 1877; N. Y., 1878. 
fixat'd, T. Hand others. —Narrative af the cruise of H. M. S. Challenger, with 
a general account of the scientific results of the expedition. 2 vols in 8. 
1882-1885 [vol. 1, 1884-85, vol. 2, 1882.] 

Vol. i, pt. 1.—General description of the geology, flora, and fauna of the Ber¬ 
mudas ; giving the movements of the members of the expedition, during their 
two visits, from April 8-28, and from May 28 to June 18, 1878 ; illustrated with 
19 woodcuts, a diagram, and three charts, pp. 180-158,160*167; other references 
to Bermuda, pp. 481, 488-484. See Cole, Bibliog. Chall. Exped. ; and same 
issued as Separata. 

Vol. i, pt. 2.—Revised table, showing the positions of the soundings, the tem* 
perature, etc., of surface and bottom water, trawlings, dredgings, etc., near Ber¬ 
muda, Appendix II., pp. 1008-1009 ; report on the chronometers and the meri¬ 
dian distances obtained, while at Bermuda, Appendix III., pp. 1017-1026. The 
resalt obtained was as follows: Bermuda Islam!, Dockyard clock tower, 82° 
19' 4" North Latitude, 64° 51' 86" West Longitude on chart, but by Challenger’s 
observer 64* 49' 24" West Longitude, the meridian based upon Gibraltar and 
Halifax. Cole. 

Vol. ii.—Abstract of mAgnetical observations taken at fifteen different points 
on land, at Bermuda, with descriptive references to observation spots, pp. 25, 
46; pp. 58-59; Abstract of Variations, etc., pp. 76; 114-119; 274-276 ; 276-277; 
278-279 ; 280-291; 296-297 ; 846-853 ; 864-869. Cole. 

Verrill, Addison I?.—Notes on the Geology of the Bermudas, Amer. Joum. 
Science, ser. 4, vol. ix, pp. 818-840, with 11 cute and a map, May, 1900. 

Medical. 

Brainerd, John Letter from Bermuda. Boston Medical and Surgical 
Journal. Boston. 8°. Vol. 118 (No. 16, April 19,1888), p. 411-412. 

Note. —Statistics of temperature for ten years give highest as 90*, lowest 42*. 
While it is no plaee for oomanmptives it is just the place for overworked 
and jaded men. Cole. 
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Donnelly, William .—Statistical and tabular returns on the diseases observed 
during three years [March, 1827, to July, 1880] on the coast of North 
America and at Bermuda in the West Indies Edinburgh Medical and 
Surgical Journal. Edinburgh. 8*. Vol. 80 (January, 1888), p. 1-19. 

Note .—In addition to tabular returns of diseases, there is (p. 8) a Summary of 

Registers of the weather, temperature, etc., kept at Bermuda. Cole. 

Go<let, T. L., M.D —See above. 

Harvey , ChtHstophcr .—Endemic Fevers at Bermuda. British Medical Journal. 
London. 4 \ Vol. 2 for 1890 (No. 1560, Nov. 22, 1890), p. 1172-1178. See 
above, p. 511. Reprint in Medical Progress, Louisville, Ky., v, p. 241, 1890. 

Lefroy, Oor. J\ H —Sanitary Report of the Colony of Bermuda, Hamilton, 1872, 
folio, xx, 46 pp. 

Matthew*, H. K —The Climate of Bermuda [from a medical point of view]. New 
York Med. Journal, vol. lv, p. 12, Jan., 1892. 

MMcoutt. A. Le Hoy de. — Bermudas (on espagnol Bermudas, appel6eH aussi lies 
Somers). Dictionnaire encyclop&lique des sciences w&hoales. Paris. 8°. 
Tome 9 (1868), pp. 108-177. Not seen. 

Note .—There is also an edition bearing the date 1816. A short bibliography is 

appended to this article. Cole. 

Ogilvy , John , M.D .—See above. 

Botany ; Agriculture. 

Berkeley , Rev. M. J —Enumeration of the Fungi collected during the exped. of 
H. M. S. Challenger. Journ. Linn. Soc\, London, xiv, pp. 350-854. 1878. 

Enumerates 18 Bermuda species. Second notice, xv, pp. 48-58. 1876, Ten 
species • five new, 

Bermuda Pocket Almanac for 1886, p. 197. Returns of Exports of the staple 
Productions for past 15 years. Produce shipped in 1885, pp. 146-150, with 
prices. Similar tables are printed in many later volumes. 

Bishop , Geo. A .—The Diseases of the Lily in Bermuda, their* cause, treatment, 
and prevention. Hamilton, 1898. 

Cooke , M. C .—See Hnnsley f below. 

Crombie , At. —See Hemsley, and Stir ton, below. 

Darrell , R. D.; WiUcinsim, W. H.; Hinson, H, J. —Onion Disease in Bermuda. 
Report to the Board of Agriculture, Dec., 1887. Reprinted in Bermuda 
Pocket Almanac for 1888, pp. 288, 284. Based on Shipley’s report, below. 

Dickie,George .—Marine Alga* of Bermuda. Linn. Soo. Jouro., Botany, xiv, 1874, 
pp. 818-816 (44 species, 1 new); Supplement, vol, xv, 1877, pp. 486-489. 

(hisebach , A. H. R .—Flora of the British West Indian Islands. London, 1864. 
Lovell Reeve «fc Co. Contains descriptions of most of the native and natural¬ 
ised plants of Bermuda, Several specie® are recorded from Bermuda. 

Hastings, General Russell .—Garden and Forest, iv, p. 511, 1891, on Potatoes; 
p. 452, 1891, on Onions. 

HetnsUty, Wm. B .—Challenger Expedition. Botany, part 1, vol. i. Report on 
the Botany of the Bermudas, vii + 185 pp,, 18 plates. Accompanied by 
reports on the musci and other cryptogams, contributed, in part, by differ¬ 
ent authors. ( Crombie , J. Af.—Lichen* ; Mitten, Wm,,—Musci ; Cooke, 
M. C.,—Fungi.) 
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Hems ley, Wm. J?.~The Bermudas. Gardener’** Chronicle, vol. xix, p. 867, 
March, 1888; p. 481, April, 1888; p. 656, May, 1883 (Bermuda cedar). See 
also articles in Journal of Botany, London, xxi, p. 104, (3 new sp.); xxi, p. 
257 (Sloane coll.); xxii, p. 108. 

Hinson , Dr. H. J. —Catalogue of Plante growing in Bermuda, both wild and 
cultivated. Bermuda P. Almanac, 1878, pp. 113-20; 1879, p. 114 ; 1881, 
p. 182. Enumerates 560 specie**. 

Howe , M. A. —Botanizing in Bermuda. The Plant World, iv, pp. 101-4, June, 
1901. Algao, etc. 

Hunter, Robert .—Bermudian Ferns. Journ. But., \i, j> 867, 1877, (10 specie**). 

Hurdis , John L. —On North Atlantic Storms. Proe. Nova Scotian Inst. Nat. Sei. 
i, part 4, pp. 140-146, 1867. Contains an account ot the great Hurricane 
of 1889, at Bermuda, and other storms. 

Jones, J. Matthew .—On the Vegetation of the Bermudas. Proc. and Trans. 
Nova Scotian Inst., Halifax, iii, pp. 287-280, 1878. Enumerates 612 apecles. 

Accompanied by Remarks on the Geology and Soil, which are reprinted in 

Bermuda Pocket Almanac, 1874, p. 58. See also Visitor’s Guide. 

Kean , Alexander L. —The Lily Disease in Bermuda. Botanical Gazette, xv, pp. 
8-14, pi. i, 1890. Disease is attributed to a fungus (Botrytts) which is 
figured. 

Kemp, Alexander F .—Notes on the Bermudas and their natural history, with 
special reference to their Marine Alga?. Canadian Naturalist and Geologist. 
Vol. 2 (No. 2. May 1857), pp. 145-156. Sec also, List ol Marine Alga*, in 
Jones, ./, M., Visitor’s Guide, pp. 149-151. Contains a list of 108 species 
by I'rofessor Kemp . 

Note.— Of marine alg*e there arc here catalogued about seventy spe cies. Cole. 

Lefroy, Qov. John H .—Botany of Beimuda. Bull. U. S. Nat. Mus. No. 25, 
pp. 88-141, 1884. Includes both wild and cultivated plants, with Introduc¬ 
tion describing soil, climate, etc. 

Millspaugh , Okas. Fred. —Plants collected in Bermuda, Porto Rico, St. Thomas, 
etc. Chioago. Field Columbia Mus. Publications, No. 48, 1900. Botan. 
Ser., vol. ii, No. 1, pp. 110, map. Publ. No. 50, No 2, pp 111-185, 1900. 

Mitten , Win. —The Musci and Hepaticro collected by 11 N. Moseley. Linn, Boo. 
Journ., Botany, xv, pp. 59-78,1876. Eleven species See Heinsley , above 

Onion Disease ,—Report on, to Board of Agriculture, 1887. Soo Bermuda 
Pocket Almanac, 1888, p. 288. 

Moseley, Henry N. —On the marine Alga* of St. Thomas and the Bermudas. 
JoUm. Linn. Soc., London, xiv, pp. 811-817, 1875, See Hemsley , above 

Moseley , Henry N. —Notes on the vegetation of Bermuda. Op. clt. pp. 817-821. 

Read*, Oswald A.—Additions to natal, of plants growing in Bermuda. Berm. P. 
Almanac, 1881, pp. 146-149. Adds 167 species to Hinson’s list. 

Rein , J. J.— Senckenberg. naturforsch. Gesellschaft Bericht, Frankfurt am 
Main, May, 1878, pp. 181-158. Includes a list of 109 species of marine algm. 

The same work, 1809-70, pp. 140-58, contains an article by Dr. Rein on the 
OorAl Reefs, etc, 

Shipley, Arthur It?.—Onion Disease at Bermuda. Kew Royal Gardens, Bull. 
Miscell. Information, No. 10, Londou, 1887, pp. 28, 2 plates. Onion Thrips 
is recorded, p. 18. The disease is attributed to a parasitic fungus ; remedies 
recommended. 
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Small , H. B.—Vegetation in the Bermudas, The Ottawa Naturalist, vol. xii, 
pp. J 01-104 ; 109-114 ; 158-157, 1898. 

Stir ton, Dr. J. —Enumeration of the Lichens collected by H. N. Moseley. Journ. 
Lmn. Soc., Botany, London, xiv, pp. 360-875, 1875. Enumerates 24 
Bermuda species. These are revised by Orombte , Rev. James M., in vol. 
xvi, pp. 211-217, 1877, who enumerates 29 Bermuda epeoies. See Hemsley. 
Woods t Albert F. —The Bermuda Lily Disease. Bulletin No 14, 17. S. Depart 
of Agriculture, 15 pp., 4 figures, 1897, (see also Gardener’s Chronicle, xxii, 
p 868, Nov., 1897, resum4 of above). 

Zoology: The Land Fauna . Mammals ; Birds ; Reptiles. 

For additional bibliography of birds, see above, p. 725. 

Amer. Ornith . Union Check-list , 11th Supl. The Auk, xix, pp. 815-42, Jl., 1902. 
Anonymous. —Royal Soc. Phil. Trans., London, vol. i, p. 11; i, p. 182; iii, p. 

792. Whale-fishery. See pp. 688, 684, above. 

Cope , Edward D. —On the Reptilia of Sombrero and Bermuda. Proc. Acad. 
Nat. Science, Philadelphia, xiii, 1861, pp. 812-814. Contains description 
of the Bermuda lizard, sp. nov. 

Denison , Lieut H .—Birds of Bermuda. Bermuda Pocket Almanac, 1870, p. 115. 
A list of 178 species, of which 117 are said to be in the collection of John 
T. Bartram. Reprinted 1877, p 97; 1878, p. 108 (181 sp.); 1879, p. 109, 
1881, p. 137; (gives 188 species). 

Dobson. —Catalogue of the Cheiroptera in the Coll, of the British Museum, 1878. 

Records specimens from Bermuda. See below, Addenda. 

Oarman , Samuel. —The Reptiles of Bermuda. Bulletin No. 25, U. S. Nat. 
Museum, pp. 285-808, 1884. 

Note. —Contains full descriptions of the Bermuda Lizard and Sea-turtles. 
lleitpnn, A .—Bermuda Is. See above, Notes on birds are on pp. 81-88; Bats, 
p. 80; Insects by Uhler t P. R., pp. 152-158; Spiders by Maix, G,, pp. 
159-162. 

Hurdis } John L. —Rough Notes and Memoranda relating to the Natural History 
of the Bermudas. Edited by H. J. Hurdis, from MS. notes, mostly made 
from 1847-1855, Loudon, 1897. 

Note,—This contains numerous observations, mostly in the form of a diary, 
concerning especially the birds, but including noteB on mammals, insects, 
fishes, plants, etc. Mr, Ilurdis resided in Bermuda 14 years. 

HurdiSy John L .—Birds of Bermuda. B. Pocket Almanac, for 1851. See 
above, p. 725. 

JontSy J. Matthew. —Mammals of Bermuda. Bull. U. S. Nat. Museum, No. 25, 
pp, 148-101, 1884. See also Naturalist in Bermuda, and Visitor’s Guide to 
Bermuda, in list of General Works, above. Include lists of birds, fishes, etc. 
Rsidy Capt . Savile <7.—The Birds of Bermuda. Bull. No. 25, tJ. S. Nat. 
Museum, 1884, pp. 168-279. 

Note.—For other papers on birds by Reid, and also for papers on birds by 
Wm. Jardine; O. Bangs and T. S. Bradlee; D. W. Prentiss; A. K. Fisher; 
A. E. Verriil; A. H. Verrill, see above, p, 725. 

Stone, Witmer. —Bermuda Birds, in BeOpWn, A., Bermuda Is., pp. 82-88,1889. 
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Ven'ill, Addison E .— The Story of the Cahow, the mysterious extinct bird of 
the Bermudas. Popular Science Monthly, vol. lx, pp. 22-80, Nov., 1901. 

VerriU, Addison E.—' The Cahow of the Bermudas, an extinct bird. Ann. and 
Mag. Nat. History, ix, pp. 20-81, Jan., 1902. 

Waite, F . C v .—Bufo agua in the Bermudas. Science, newser., xiii, pp. 842-848, 
March, 1901. 

Note .—Discusses the date of its introduction and its poisonous secretions. 
Terrestrial Molluska. 

Aldrich , T. H.—Bermuda Shells. Nautilus, iii, No. 1, p. 9, 1889. Four species 
of Land-shells mentioned. 

Bartram, John T .—Lists of Shells in the Bermuda Pocket Almanac, 1876, 
’78, 79. See above, p. 780, note. 

Bland, Thos .—Geographical Distribution of the Genera and Species of Land 
Shells of the West India Islands. Annals Lyceum Nat. Hist, of New York, 
vil, p. 851, 1867. See also Jones, Visitor’s Guide, p. 188, 189, containing 
the same list. 

Cockerell, D . T. A. —Notes on Slugs. Journ. Malac., vol. vi, pp. 8-5, 1897. 

Hastings, Gen. Russell .—The Broken-tail Snail in Bermuda; and Reply, by 
Howard, L. O. and Riley , C. V. Insect Life, iv, p. 884, 1892. 

Jones , J. Matthew. —Cont. to the Nat. Hist, of the Bermudas. Part 1. Mollusoa. 
Proc. and Trans. Nova Scotian Inst., Halifax, vol. i, pt. 2, pp. 14-26, 1864. 
Includes 10 terrestrial species. See also Visitor’s Guide, above. 

Kobelt, W .—Die gcographischo Verbreitung der Mollasken, III. Die Insei- 
fannen. Siebenter Jahrgang (1880), Deutschen Malakozoologisclien Gesell- 
schaft der Jahrbucher. Frankfurt am Main, 8°, pp. 241-2H6. 

Note .— The Mollusks of Bermuda are discussed on pp. 257-258 and a list of 20 

species is given on p. 286. 

Pilsbry, Henry A. —The Air-breathing Mollusks of the Bermudas. Seo below, 
p. 868. Includes all known up to 1900, and Bibliography. See also, Hvil- 
prin, A., above, pp. 181-184 ; 191-201. 

Prime , Temple . —List of Land Shells and Corals; 1852. Bermuda Pocket 
Almanac for 1858, p. 55. 

Note .—Corresponds with the list in Jones’ Naturalist in Bermuda, pp. 106-7, 

except that the latter adds two names to the list. 

For Five Essays on the Spiral Snails of Bermuda, see above, p. 781, note. 

Insects . 

No descriptive works on Bermuda Insects, nor illustrations, have been hitherto 

published; those cited below are mostly mere lists. 

Butler, Arthur G.— Lepidoptera colleoted during the Challenger Exped. Ann. 
and Magamne Nat. Hist., ser. 5, xiii, pp. 188-8,1884. See pp. 781, 782, 
above; 9 species are enumerated. 

Dahl, Frsd .— Land-fauna of the Bermudas, Plankton Expedition, vol. i, part 1. 

Note.—Includes a list of a few insects, spiders, land mollusoa, isopods, etc. 

See pp. 749, 752, 755, 797, etc., above. 
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Geddex, G. —See above, pp. 768, 708, 783. Contains a brief list of Lepidopfcera, 

Godet , 7*. A.—See above, and Addenda. 

Hinds , Warrm E. —Cont. to a Monograph, Thysanoptera of N. Amer., Proc. CT. 
S. Nat. Museum, xxvi, pp. 79-243, pi. t-xi, 1902. Contains detailed descrip- 
tion, synonymy, and figures of the Onion Thrips (pp. 179-184, pi. vii, figs. 
09-71). 

Hurdis, J. I.—Rough Notes. See above, p. 850. Contains observations on 
insects, pp. 814-880, etc. See above, pp. 745, 755, 757, 764, 794. 

Jones , J. Jf.—Visitor’s Guide, 1876. See under General Works. Contains the 
fullest nominal list of insects hitherto published. 

King , George B. —Two new Cocoids from Bermuda. Psyche., vol. viii, p. 850, 
1899. 

Kirby, W\ F.—See pp. 755, 828. 

Saunders , Wm.—Insects Injurious to Fruits, pp. 486 ; 440 cuts. Lippincott & 
Co, Philadelphia, 1888. See above, p. 808, note. 

Shipley, A . G .—Thrips on Onions. See under Botany, above. 

Theobald , F. l r ,—Monograph of the Culicidte of the World. Catal. Brit. 
Museum, 1, p 28; ii, pp. 151, 858. See above, pp. 511, 740, 748, and Errata. 

Hiley , (\ V, and Howard , L. O ., see above, pp. 742, 745. 

Uhler, P. R .—Observations on the Insects of the Bermudas. Heilprin’s Ber¬ 
muda Islands, pp, 153-158, 1889. Contains a list of 15 species collected by 
Heilprin. 

Verrill , Addison [On Bermuda Scale-insects and remedies.] Royal Gazette, 
Hamilton, Dec. 10, 1902, p. 3. The Peach Fly in Bermuda. No. 1, Jan. 8, 
1903, p. 2. 

Arachnids and Myriapods. 

Banks , Nathan.— Some Spiders and Mites from the Bermuda Islands, Jan., 1902. 
See below, p. 864. 

BlackwaU, John .—Notice of Several Species of Spiders. Annals and Mag. Nat. 
Hist., scr. 4, ii, pp. 408-10, 1868. Includes 0 species from Bermuda, 8 
described as new. 

Hallman, Chas. H. —Notes on a small Collection of Myriapods from tbe Bermuda 
Islands. Proc. Philad. Acad. Nat. Sci., xli, p. 127, 1889 ; reprinted in Heil¬ 
prin. op, oit., pp. 163-165, 1889, and in Bull. U. S. Nat. Mus., No. 46, pp. 
202-204, 1898. Contains 5 species, of which one is described as new. 

Marx, George. —Contribution to the Knowledge of the Spider Fauna of the 
Bermuda Islands, Proc. Acad. Nat. Sd. Phil., xli, p. 98, 1889; reprinted 
in Heilprin’s Bermuda Islands, pp. 159-102, plate 14, 1889. 

Note, —Contains a list of 13 species collected by Heilprin, of which one 

( Lycosa ABantica) is described as new. 

McCook , Henry C,.— American Spiders and their Spinning Work. Philadelphia* 
1889-94, 8 vols. Numerous cuts and colored plates. 

Terrestrial Isopods. 

Dahl, Fred.— Land Fauna of Bermuda. Plankton Exped., vol. i, part 1, p. Ill, 
plate iii, 1892. Describes PhiUmia Bevmud§nsis t sp. new, and figures 
Ligia, 2 sp. See above, p. 845. 
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Dollfue, A .—[Isopoda of the Challenger Exped.J Bull. Hoc. d’Etudee 8oientif s de 
Paris, xii, p. 1-8, pi. i, 1890. 

Richardson, Harriet .—Marine and Torres. IhojjocLh of the Bermudas. See 
below, p. 804. 

Note ,—Terrestrial Isopods, on pp. 299-808, pi. xl, includes 11 species, of which 
one genus and three species are new. See p. 844. 

Earthworms and Nemertcans. 

Beddard , Frank E, —Tail-bristles of a West Indian [BermudaJ Earthworm 
(J T roc)uefa fr=Onychochceta Windlei B.; later). Nature, vol. xxxix, p. 15, 
1888. 

Beddard, Frank E, —Investigations into Structure of Oligochieta. Ann. and 
Mag. Nat. History, ser. 0, vii, pp. 88-90, 1891. Des. of Pimtodrillus 
Rermudensis , sp. nov. arence Mich., t. Moore ) 

Beddard , Frank E —The Anatomy of a Species of Diarhtvta. C^uart. Jonm. 

Micro. Hoc., 1890, pp. 159-171. Diuchieta Windlei (=■ Onychochtrta Windlri), 
Beddard, Frank E —The Classification and Distribution of Earthworms. Proc. 
Roy. Phys. Soc Edinb., x, 285-290. Perichcrta aspergillum Perrier, erro¬ 
neously referred, and Gnychochwta Windlei, p. 269. 

Beddard, Jb^ank E. —Ude-Beitrage zur Kenntniss auslandischer Rcgen-wurmer. 
Zeit. f. wiss. Zool , xliii (1892), pp. 57-75. Eudrilus erudiens (*A\ Eugenia* 
Kinberg). 

Beddard, Frank E.~ On the Species of the Genus Petichreta , Proc. Zoftl. Soc. 
London, 1894, pp. 158-172. P. Bermndensis described on pp. 100-3. 
{zzpherctima Hawayana (Rosa) Mich.) 

Moore, F'ercy, —Some Bermuda Oligochsota, with a description of a new 

species. Proc. Philad. Acad. Science, liv, pp. 80-84, 2 cuts. April, 1902. 
See above. Records 9 species, of which 1 is new, from Yale F'xpeditions. 
Moseley, H . N .—Notes by a Naturalist on the Challenger, pp. 20, 27, with cut. 
See above, p. 847. 

Willemoes-Suhm, Rudolph am .—Oil a Land-Nemertcan found in the Bermudas. 
Ann. and Mag. Nat. Hist., sor. 4, xhi, pp. 409-411, 1 pi., 1874. See also 
Hubrecht, A. A, W., Voyage of the Challenger, Zoology, xix, pt. 54, pp. 
28-25 and cut. 

Natural History of the Bermudas; Articles in Trans. Connecticut 
Academy of Arts and {Sciences, cols, x, xi, 190()-1B0£,\ 

1.— Pilsbry, Henry Augustus .—The air-breathing Mollusks of the Bermudas, vol. 
x (part 2, Sept., 1900), pp. 491-509. 1 plate. 

Note .—Also issued separately. A general revision of all the known species of 
Bermuda land shells, with Bibliography. 

* I am indebted to Mr. J. Percy Moora for the titles of several of Beddard’s 
papers, and for synonymical notes. 

t A limited number of copies of the separata of all the articles in this list can 
be obtained through A. E. Verrill, or the respective authors. For further 
information address A. K. VerriU, New Haven, Conn. 
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2.— Garmon, Samuel.— Addition* to the Ichthyological fauna of the Bermudas, 
from the collections of the Yale Expedition of 1898, vol. x (part 2, Sept., 
1900), pp. 510-512. 

8.— Verrill, Addison E. and Bush, Katherine Additions to the marine Mol- 
luscft of the Bermudas, vol. x (part 2, Sept., 1900), p. 518-544. 8 plates. 

4. —Verrill , Addison E .— The Nndibranohs and naked Tectibranohs of the Ber¬ 

mudas, vol. x (part 2, Sept., 1900), pp. 545-550. 1 plate. 

Nos, 8, 4, were also issued, stitched together, as author’s separata, Sept., 1900. 

5. — Verrill, Addison A.—Additions to the Anthozoa and Hydrozoa of the Ber¬ 

mudas, vol. x (part 2, Sept., 1900), pp. 551-572. 8 plates. 

6. — Verrifl , Addison E .—Additions to the Crustacea and Pyonogonida of the 

Bermudas, vol. x (part 2, Sept., 1900), pp. 578-582. 1 plate. 

7. — Verr ill, Addison Additions to the Echinodcrms of the Bermudas, vol. x, 

(part 2, Sept., 1900), pp. 588-587. 

8. — Verrifl, Addison E .—Additions to the Tunicate and Mollnscoidea of the 

Bermudas, vol. x (part 2, Oct., 1900), pp. 588-594. 4 figs, and 1 plate. 

Nos. 5-8, were also issued, Btitched together, as author's separata, Oct., 1900. 

9. —Verrill, Addison E .— Additions to the Turbellaria, Nemertina, and Annelida 

of the Bermudas, with Revisions of some New England genera and species, 
vol. x (part 2, Nov. and Dec,, 1900), pp. 595-672. 2 figs, and 1 plate. 

10. —Verrill, Addison E .— Additions to the Fauna of the Bermudas from the 

Yale Expedition of 1901, with Notes on Other Species, vol. xi, pp. 15-62; 
plates i-ix; 6 cuts in text. Oct., 1901. 

11. — Verrill, Addison E .—Variations and Nomenclature of Bermudian, West 

Indian, and Brazilian Reef Corals, with Notes on various Indo-Paciflc Corals, 
vol. xi, pp. 68-168; plates x-xxxv; 8 cnts in text. Oot.-Dec., 1901. 

12. — Verrill, Addison E.— Comparison of the Bermudian, West Indian, and 

Brazilian Coral Fauna, vol. xi, pp. 169-206; 7 cuts in text. Dec., 1901. 

Nos. 11 and 12 were issued, stitched together, as author’s separata, Dec., 1901. 
18.— Banks, Nathan.—Some Spiders and Mites from the Bermuda Islands, vol. 
xi, pp. 267-275, 8 cuts. Jan., 1902. * 

14 — Richardson , Harriet.—The Marine and Terrestrial Isopods of the Bermudas, 
with descriptions of new Genera and Species, vol. xi, pp. 277-810, plates 
xxxvii-xl. Jan., 1902. Also as author’s separata. 

15. —Van Name, Willard G .—The Ascidians of the Bermuda Islands, vol. xi, pp* 

825-412, plates xlvi-lxiv. Jan. and Feb., 1902. 

Also issued as author’s separata, Feb., 1902. 

16, — VerriU, Addison E.— The Bermuda Islands: Their Scenery, Climate, Pro¬ 

ductions, Physiography, Natural History, and Geology; with sketches of 
their Early History and the Changes Due to Man. Vol. xi. Part II, pp. 
i-viii; 418-956, including a full index of 44 pages; 285 cuts in text; 40 
plates, lxv-civ. April, 1902—Feb., 1908. 

Also issued separately, with new Title-page and special pagination [i-x; 1-044], 
as author’s edition. Includes Bibliography, pp, 849-864, 
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AnDKNDA, 

Age of the Royal Palms. See pp. £24 ; 651. 

The five Royal palms, east of Hamilton, were brought from 
Grenada about 70 years ago, according to Ogilvy, p. 30. Tt would 
be of much interest to know the age of other large palm and pal¬ 
metto trees, but such information seems difficult to procure. 

Age of the Tamarisk or “ Spruce ” Hedge , etc. See p. 4& Q h 

Ogilvy, p, 36, states that the old hedge along the North Road, near 
Hamilton, was planted by Governor Reid. In that ease it would now 
be about 60 years old. The large Mahogany Tree, in the grounds of 
Archdeacon Tucker, at Flatts Village, is said to be about 60 years old. 

Former Yellow Feoer Hpidcrnics. See pp. 611 , 512 S 516. 

In addition to the epidemics recorded on p. 515, l)r. Ogilvy (Ber¬ 
muda, Past and Present) records, as probably yellow fever, the epi¬ 
demics of 1609 and of 1779-80. The latter, at least, seems very 
doubtful, for it originated as a “jail-fever” in the horribly filtby 
jail where American prisoners of war were confined. He also enume¬ 
rates the epidemics of 1796, a “malignant type that of 1818 ; sus¬ 
picious cases in 1820-22 ; that of 1837 ; and that of 1856. 

Dr. Godet (Bermuda, its History, etc., 1860) gives many details 
of the epidemic of lH56 t during which he had charge of the hulk 
“ Thames,” on which many convicts died. 8ce below, p. 868. 

No epidemic of this terrible disease has occurred here during 
many years past, owing undoubtedly to improved quarantine regula¬ 
tions and the more sanitary conditions prevailing on modern vessels. 
But it must not be forgotten that the recent discoveries in regard to 
the spread of this disease only by means of the yellow fever mos¬ 
quito, also show how it is possible that infected mosquitoes might 
easily escape the ttsnal vigilance of quarantine officials and thus intro¬ 
duce the disease. It has been proved that an infected mosquito 
incubates the disease germs about 12 days before its bite becomes 
dangerous to man. But in that time mosquitoes could easily travel, 
even on sailing vessels, in summer, from infected West Indian ports 
to Bermuda, and yet the vessel might have a clean bill of health. 
Therefore these recent discoveries indicate that even greater care 
should be taken to prevent the introduction of this disease than had 
been thought necessary previously, but in different ways. The old 
custom of disinfecting or destroying clothing, bedding, etc., and 

T*a*s. Conk. Acad., Von. XI. 55 Jan., 1968. 
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allowing many infected deadly mosquitoes to fly away unharmed, 
was of very little direct value, except that the fumigations of vessels 
naturally killed any infeoted mosquitoes that still remained on board. 

The old convict hulks, with their open tanks of rain water at hand 
for breeding the mosquitoes, were ideal places for the propagation of 
yellow fever mosquitoes to distribute the disease germs.* 

The latest official reports from Havana claim that by following 
out the anti-mosquito method commenced there in 1001, not a single 
case of yellow fever had originated in that city during the year, 
from Sept., 1001, to Sept., 1902, inclusive. 

Conspiracy of 1761-2. See p. 564. Add; 

" A Valuation of certain Negro Conspirators Tryed, Convicted 
and Condemned by a Court holdeu pursuant to an Act of Assembly 


made by the said Court a8 follows :— 

Natt, a Negro man Slave, late the property of Mr. 

Thomas Cox, deceased, Valued at. £70 0 0 

Juan, a Negro man Slave, late the property of Joseph 

Pruden, Valued at.*. 83 6 8 

Peter, a Negro man Slave, late the property of Mr. 

Edward Parker, Valued at. 91 0 0 

Ben, a Negro man Slave, late the property of Mr. 

Elisha Pruden, Valued at. 42 13 8 

Mingo, a Negro man Slave, late the property of 

Richard Jennings, Esqr., Valued at. 40 0 0 

Nancy, a Negro woman Slave, late the property of 
Mr. Jonathan Tucker, Valued at.-*. 22 0 0 


£299 0 4” 

January 20th, 1768. 

Resolved that the said Valuation do pass this House.” 

Remarkable Rainfall , in July , 1886; Variations in different 
localities ,f See p. 496. 

“ The rainfall last month was an extraordinary one. It was far in 
excess of any of which we have a record. The total rainfall was 
18.62 inches, and it rained on 20 days out of the 31. 

* It is of importance to note that Mr. L. Mowbray <b*» sent to me a fresh 
specimen of the Yellow-fever Moeqnito (t. Ooquiltett), taken at 8t. George’s, 
Jan., 1908. See below. 

f From the Boyal Oaeette, Aug. 8d and Aug. 17th, 1886, and Bermuda Pocket 
Almanac, 1887, p. 200. 
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In the rain record of 17 years the nearest approach to this quantity 
was in October, 1874, when the fall amounted to 16.50 inches. With 
that exception we have not, within the above period, ever registered 
as much as 12 inches in one month, except in No\ember last, when 


the quantity marked was 12.48 inches. 

Locality of Gauge. Total Painfall. 

Prospect Observatory. 1821 inches. 

Station Hospital, Prospect. Same return. 

Public Grounds, Hamilton. 17.05 inches. 

Clermont, Paget. 18.62 “ 

Government House, Mount Langton .. 18.05 “ 

Gibb’s Hill, Lighthouse. 9.42 “ 

Teucor Place, Somerset... 11.08 “ 

Boaz Island, R.E. Office . 19.90 “ 

St. George’s, R.E. Office. 12188 u 


The differences in the records are very remarkable over and above 
the fact that the average fall shows higher than any previous regis¬ 
ter during one month. The greatest amount registered during one 
day (24 hours) was on the 30th of the month : and the several 
returns for that day give the following widely varying results :— 
Prospect, 1.42; Hamilton, 1.19; Mount Langton, 1.64; Clermont, 1.67; 
Gibbs Hill, 1.64 ; Somerset, 3.6 ; Boaz, 6.35 (Y) ; St. George’s, 1.96. 

Between the 1st ami the 15th of the month the records vary from 
2 inches (Mount Langton) 1.18 (Hamilton) 1.63 (Clermont) .51 
(Gibbs’ Hill) .90 (Boaz) .58 (St. Georges) to nil at Prospect and 
Somerset. At Clermont 3.15 was registered on the 28th against 3.02 
at Hamilton and 1.90 at Mount Langton. At Prospect 2.50 was 
recorded on the 25th against only a very small amount in other 
localities. The average of the 8 registers taken shows a fall for the 
month of 15,60 inches.” Cavkndihh Boyivk, Reg, QenL 

Registrar General’s Office, Hamilton, Aug. 12, 1886. 

Bats, p. 718, Add the following: 

Two additional species of bats are recorded as from Bermuda, by 
Dobson. (Catal. of Cheir. in British Museum, 1878 ; see also Heil- 
prin, Bermuda Is., p. 80.) But it seems to me more probable that the 
locality labels were erroneous, or that these bats were brought to 
Bermuda from the West Indies, after preservation, for no other 
examples have been observed. They are as follows : 

Vampyre-bat (Trachyope eirrhoeue). West Indies and South 
America. 
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Moltmrn rufus, var. obscurus. West Indies and South America, 
widely distributed. 

Zoblogy of GodeV* * * § Book* 

Dr. Godct’s work contains much that is of interest and \alue con* 
corning the agriculture, climate, government, education, etc. of Ber¬ 
muda. The chapter or. the yellow fever epidemic of 1856, during 
which he bad charge of the patients on the convict hulk “ Thames ” 
is of particular interest, because based on peisoual observation and 
experience. 

Dr. Godot was evidently not a naturalist and that portion relating 
to zoology is very unreliable and misleading. The zoological matter 
appears to have been put together very hastily, partly from memory, 
and partly compiled from foreign popular lmoks. Perhaps the w r orst 
part of it is that section relating to 44 Shells,” under which he included 
the Crustacea, Mollusca, and Tunicata. Among these he enumerated 
many common European, North American, and East Indian marine 
species, both of Crustacea aud Mollusca, which are never found in 
Bermuda,f so that the lists are wholly unreliable. 

At this time, however, it will only be necessary to discuss the 
terrestrial groups. As for the land Mollusca Mr. PilsbryJ has 
recently remarked that “The list might have been compiled in 
Bedlam, and is introduced here merely as a curiosity, and for the 
sake of bibliographic completeness. ”§ 

* Qodet , Theodor* £., Af.L). —Bermuda, its history, geology, climate, pro¬ 
ducts, agriculture, commerce aud government. London. &mith, Elder & Co., 
1H60 

f Among these falsely applied names of foreign Crustacea are Lvpa forceps; 
Cancer pagu rus; Gelctsfmus rocans ; Leucosia craniofatis; Maia squinado, etc 
Among the foreign names of shells are Bucctnum undatum ; B. lunatnm; B. 
reticula turn f Purpura lapillus; Cassis rufa; Strombus gallus; Patella pellucida ; 
Pccten concentricue; Venus gemma} Mya armaria; M. truncata , and many 
otherB. 

Under “ Corals,” p, 244, he also enumerates various false species, such as 
Alcyonium digxtatum; Alcyonidium e china turn / A. gelatinomm ; Fungia; Gar - 
gonia verrucosa; G. placomuu * Q. lepadifera , etc. 

% Trans. Conn. Acad. Soi., vol. ti, p, 167. 

§ u Under the head Pulmonea (pp. 224-227) are enumerated Umax oinsreus, 
Teatacella haliotidea,Vitrina pellucida, ffslto concava, B. hortensi*, Pupa chrys¬ 
alis, ClauslHa papillaris , JiuUmus lubricus, Achatina columaria , Succinea ber- 
mudtensis , Lirnna*a auricularia , Phym fontmalis, Auricula midas, and Ancylus 
rivularis. With the exception of Succinea bermudiensis, which is proposed as 
a new species, there is no reason to believe that any of these identification* 
were based upon Bermudian specimens ” (Pilsbry). 
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However, the “ Pupq chrysalis” may be the same as the “ Pupa, 
an inch in length” recorded by Jones (Visitor’s Guide, p. 89, 1870), 
as found by Rev. J. B. Freer, in 1861, near Gibb 1 # Light. 

How bo many errors could have been made it is impossible to say, 
but some may have been due to superficial resemblances between 
certain Bermuda species and those figured in foreign works. Others 
may have been due to the fact that foreign shells are continually 
brought to Bermuda by sailors and disposed of as native species, even 
to this day. The lists of marine shells, etc., are quite as erroneous. 

Godet’s list of terrestrial mammals is peculiar. He names three 
“indigenous species” of the rat family. 1st, the “water-rat, Mas 
amphibia*” “a little larger than the common rat ” This is, with¬ 
out doubt, the common gray rat. 2d, “ Arcicala alliariu* Des,” (4 
inches long, ash-colored above, white beneath, ears large, almost 
naked). This is doubtless the common wood-rat See above, pp 
712-717. :kl, “ Arvicola social!* Des., Mu* jpajurius L. with 
“fur pale gray above, white underneath ; ears shott, broad, almost 
naked. About 2£ inches long ; tail, 1 inch.” 

If the last were correctly described it would indicate a species not 
recognized by later wiiters. 1 suspect, however, that the descrip¬ 
tion was copied from some book describing the original foreign A. 
sort alls, and that the Bermuda mouse, so-called, was only the house- 
mouse, which often runs wild in the woods there. At any rate, no 
short-tailed mouse is now known in Bermuda. 

The scientific names of the birds in his list (pp. J9S-5) are often 
erroneous or badly misspelled, but the species can usually be deter¬ 
mined by their common names. Thus tin* Cat-bird is called Tardus 
merula ; the White-eyed Virco, Virco f Vireo] umsicus ; the Tropic- 
bird, Phaeton Athena* [fPtiunus\ No novel observations on the 
birds are given and his list might have been much improved had he 
consulted those of his colleagues w ho woio collecting and studying the 
Bermuda birds at the same time, or the lists previously published.* 

He mentions (p. 262) two species of lizards. One of these, called 
“ Seincus nusciatu* Holb.” \J*aseMtu*\, is doubtless the well-known 
Eu nieces longirostris Cope. (Sec above, pp. 697, 698.) The other, 
whioh he calls u Scincus ocellatus Da.” is entirely problematical, for 

* Lists of the birds had been published by Jardine, 1849, 1850; by Tristram, 
1850; by Hnrdis, in Bermuda P. Almanac, 1851, (See above, p. 725.) Hurdia 
and several others were collecting birds in Bermuda a number of years (1840- 
1850) before Godet’s book was written. J. M. Jones collected there from 1855 
to I860* and later, and published his “ Naturulist in Bermuda” in 1859, which, 
in Natural History, is ti ir better than Godet’s work. Why Godet did not utilize 
these available sources Of information does not appear. 
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he gives no description. Perhaps it was only a color-variety of the 
preceding, which is variable in color. He says it buries itself in sand 
instantaneously, a habit that I have noticed in the common Ber¬ 
muda lizard, when rocks are not available for its escape. 

The chapter of 12 pages on Entomology (pp. 198-210) is mostly 
occupied with extracts from foreign elementary or popular books, 
describing the habits, structure, and classification of foreign insoets. 
The species of real Bermuda insects, specifically named by the 
author, are but few, ami to most of those ho gave names that belong 
to very different foreign species, so that it is, in most cases, very 
uncertain to what particular insects he refers. 

However, in some cases, he gives a few words of description or 
some original notes on habits that enable us to identify a few of his 
species with more or less certainty. See table below. Perhaps one 
or two of these are not included in my synopsis (e. g,, Anobiitm t s\>.). 

According to his statements, insects were much more numerous, 
especially in mid-summer, than later collectors have recorded. But 
it must be remembered that, so far as known, no competent ento¬ 
mologist has ever made collections in Bermuda in mid-summer. Nearly 
all have collected only in winter or spring. The small summer col¬ 
lections have been made by inexperienced persons. The following 
extracts contain all that seems of any value on this subject: 

“Among the liches of the Bermudian entomology, I have noticed 
among the species of butterflies, the IHeris brassiccs, the great gar¬ 
den butterfly, etc. The Argynnis Pa phi a, the Heliconian and the 
NymphaliSn are common enough at all times, and in almost all situa¬ 
tions. Others are abundant at a particular season or locality; but 
in general, butterflies arc to be obtained only occasionally.” . . . 

“ In the summer season, and more jjarticularly on rainy nights, 
that section of nocturnal Lepidoptera , EoctualitcSy the Pyrnlis i, the 
Phalonites, also that of the Tineites, etc., fly in at the open windows 
in great numbers, and speckle the ceiling or flutter around the 
glass shades with which the candles are protected from the draughts. 
A great number of small beetles and other insects also fly in on such 
occasions; and several interesting secies may then be met with. 
But in general beetles and the other orders are extremely scarce, and 
especially Diptera. l)uring the month of August the shrubs add 
trees that border the roads are alive with insects of all orders, but 
particularly ( Johoptera . Many species of longieornes^ Cassidarim 
(or tortoise beetles), Chrysomelius , (JoocineUa (or lady-birds), etc., 
oecur by hundreds on the twigs and leaves 5 and the air is alive with 
butterflies, irymemptera, and Dipteral' 
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Species definitely recorded by I)r. Godet . 


Godet’s tiara ob of insects, etc. 


Probable identity. 


Pieris braHsioei 4 , p. 198. 

Argynnis paphia, p, 198.* 

Helicon ia, «p., p. 198. 

Nymphalin, up., p. 198. 

Sphinx atropos, p. 199.f 
Jlepialus humuli (ghost-moth), p. 
saoo.J 

Pulox penetrans (jigger), p. 206. 
Anobium pertinax (death watch), 
p. 207.8 

Forfieula auricularia, p. 208.)) 
Jllatta orientalis, p. 208.^| 

Hlatta oecidiMitaltH, p. 208.** 
Scorpio afer, p. 200.+f 
Tetragnalha oxtensa (silk spider), 
p. 209. 


Pieris rapn\ 

V 

? 

? 

Phlegothontius cingulatus. 


V 

Sarcopsylla penetrans. 

Anobium, sp. ? 

? Anisolabis inaritima. 

V Periplaneta Australasia*. 
? P. Americana, 

? 

Nephila elavipes. 


* No butterflies related to Aryj/vnin, HeHcomn y or Wympht/lfo are now known 
there. Probably they are only erroneous names for sonic of the most common 
species, which are not otherwise mentioned. 

f “ The caterpillar is of a very large size, and feeds on potatoes [?sweot], jas¬ 
mine, etc.” This remark indicates that it was the common Sweet potato 
Sphinx. 

} “The great swift or ghost inotli iHrputlu* humuli) is a common insect, the 
m^le, with silvery white wings, and the female, buff with reddish marks.” 
Nothing resembling this European moth has been recorded by any other wilier. 

§ “The death-watch Anobtum pertnuuv is of a uniform brownish black color 
and is very common in our houscH. The two sexes, in the season of love, have 
the habit of calling one another by beating with lira mandibles on the wood¬ 
work/’ It in not stated whether this is from pevsonal observation or not, but 
probably some species of Anobium does occur. 

| Earwig, [? European] 44 ferruginous brown, shining, with a reddish head.” 

Body deep brown, of a soft texture, head small, almost triangular, elytra 
and wings a little longer than the body.” Wings of real orientalis are rudimen¬ 
tary. 

** “ A larger species of cockroach.” Dimensions not given. 

tf “ The genus Scorpio (scorpions) furnishes a species known in these islands 
as the Scorpio afer. The body is blackish, with the joints of the feet and 
aatennm white. It grows sometimes to the length of four or five inches, but 
when they breed in houses they do not then attain above half the size before 
mentioned.” The only modem record of a scorpion is mentioned above, p. 880, 
and below. The latter is a small, nearly plain brown species, quite different 
from Godet’s description, 
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As Godot was a native of Bermuda, and also a physician, his 
observations on the " jigger ” and its effects are of value. They 
indicate that it was formerly much more common than it is now, 
thus confirming the statements of Jones and of Hurdis : 

“ Among the Apterous insects we shall notice the jigger (JPulez 
penetrans). Its beak-is of the length of its body ; it introduces itself 
under the nails of the feet and hands, and the skin of the heel par¬ 
ticularly ; other parts of the feet and hands are also attacked by this 
insect, but not so frequently as the before-mentioned parts. No 
vigilance can prevent the attacks of the jigger ; even the stockings 
and shoes of Europeans arc not proof against the insidious assaults 
of this tiny flea ; the very Cleanest jwrsons of the highest rank in 
society are obliged to have their feet examined regularly. The pres¬ 
ence of a jigger beneath the skin, during the process of its gradual 
increase, commonly produces a titillation, rather pleasing than pain¬ 
ful ; but as no pain is felt till the sore is produced, the extreme 
laziness of the lower order of the blacks frequently makes them 
neglect the precaution of extracting them, till all kinds of dirt get¬ 
ting into the wound increases the difficulty of a cure, and sometimes 
the consequence is lameness for life. 

The blacks, from mutual practice on each other, are quick at dis¬ 
covering, and skilful in extracting them. The operator begins with 
a short needle to open and widen the minute orifice in the cuticle, 
between which and the cutis vera (true skin), the swollen body of the 
pregnant female has taken its place; slowly and cautiously the depre¬ 
dator is exposed, until at length he removes the insect uninjured, 
without giving any pain, or drawing the least drop of blood,” . . . 

After the operation, a little grea«e and the ash of tobacco is 
rubbed into the empty cavity. There are two species of jigger, the 
white, and the green or poison jigger, both of which are very numer¬ 
ous and annoying.” 

Of Scale-insects, p. 200 ; u The bark of many of our trees appears 
often warty, by reason of small, oval or rounded bodies, like a shield 
or scale, which are fixed to them, and in which no external traces of 
the insect are to be observed.” 

Capture of Gunpowder front Bermuda , p. note . 

The following passages contain official references to this event, 
and the reciprocal action of Congress to relieve the destitution of 
the people of Bermuda, by sending provisions in return: 
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Pennsylsania-^Committee [or rotiwet7| of Safety. Minutes. Juno 30, 1775, to 

November 12, 1776. Vol. x, p. 277-784. Harrisburg, 1852. 8'« 

At the meeting of September 20, 1775, 44 Colo Dickinson, agreeable to a reaolve 
of the Congress, applyed to this board for a state of the aooount of Powder 
between this board & the Congress, when he was furnished with the following 
account." In the account which follows appears the following credit entry: 
“ Aug’t 6.—By Sundry Casks of Powder imported in the Lady, Capt. Ord, from 
Bermuda, 1800 [lbs.]. . . . N. B.—There was upwards of 7 ewt of the powder 
imported from Bermuda that was not tit to use."—p. 340-341. 

At the meeting of November 25, 1775, it was resolved to enter upon the ruin* 
Utes of the Committee the Resolves of Congress of the 22d November, 1775, for 
the relief of the Inhabitants of Bermuda, which was done. It was “ Resolved, 
That this Board request the Committee of Inspection and observation to see 
the Resolve of Congress (inserted this day) carried into execution, grunting per¬ 
mission to Kdward Stiles to Load with Provisions the Sea Nymph, Samuel Stobel, 
Master, for Bermuda, p 411-414.’’—Cole, Bibliography. 

Jitter of Admiral George Somers. See pp. oJjl y 5^. 

The quaint letter of Admiral Homers, in regard to the wreck of 
the Sea Venture, the rescue of the people, and their arrival in Vir¬ 
ginia, is remarkable for its conciseness, and for the absence of any 
reference to his own courageous efforts and personal hardships, which 
the other writers of his company speak of in the strongest terms. 

It also gives a clear idea of the starving condition of the colonists 
at Jamestown, at that time, and his courageous attempt to roach 
Bermuda in lus small pinnace to obtain provisions for them. 

Sir George Somers to the Earl of Salisbury * June ~O y 1H10. 
Right Honorable 

May yt please yo r good honor to bee advertised that aitheuce our dcp.turo out 
of Kngland in going* to Virginia about some 200 leagues from the Bermoodas 
wee weare taken with a verio great* storm* or hurricane which sundred all the 
fleet* & on S’ Jame’a day* beiuge the 23 of Julie wee had such a leake in our 
ship insomuch that there was in her W ffoote of water before wee knewe of any 
such things wee pumped with ij pumpes and bailed in iij or iiij places with cer- 
taine Barrackoos & and then wee kept 100 men alwaies working* night and daie 
from the 28rd vntill the 28th of the same Julie being ffridaie (at w oh time) wee 
sawe the Hand of Bermuda, whearc our ship liethe vpon the rooke, a quarter of 
a mile distant from the shoar* wheare wee saved all our Hues & afterwards 
eaued much of our goodes, but all our bread was wot & lost. We eonfcinewed 
in this Hand from the 28th Julie vntill the 10 of |taie In w* b time we built ij 
small Barkes to carrie our people to Virginia which in number wbare 140 men 
dt woeynen at the coming to the Hand Wee dep.ted from the Bermuda the 12 


* M8>, Colonial, 1574-1611, vol. i. 
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of Male A arived in Virginia the $8rd of the name monethe and coming© to 
Cape Henri© the Captaine theare tould va of the flPamen that was at James 
Towne whereupon wee hastened vp there and found yt true ffor they had eaten 
all the quick thrnge that weare theare A some of them had eaten snakes or 
adders But by the Industrie of our Governor in the Bermooda (Sir Thomas 
Gates) thear was turned a litell meale: ffor our allowance would not extend© to 
aboue one powude A a half© ffor a man a weeke and this w th fthshe wee lined A 
this allowance 9 monethes our Govern 1, Sir Thotnas Gates did allowe them as 
wee had with some Porko A recovered all saving© iij that did die A wear© past 
recoup© before our coming©* Wee consulted together what course wear best to 
bee taken ffor our meanes would not continue aboue 14 daies Wee thought 
good to take into our liij pinaces as much of the municon as wee could A took© 
in all the people A woare goingj down© the River but by the warn wee met w th 
the Lord© La ware [Delaware] A Lord Governor which made our heartes verie 
glad A wee p eentl) returned vp to James towne A theare wee found noe sal- 
uages for they weare affraid to come thither for they did not trade vr th our men 
these wante monethes The Trothe is they bail nothing to trade withal but mill- 
berries No we woe are in a good hope to plant A abide beer© ffor beer© is a 
good course taken A a greater care than ever thear was I ame gocmg© to the 
Bermooda for ffishe A hogges with ij small Pinaces A ame in a good opinion to 
bee back again© before the Indians doe gather their harvest The Bermooda is 
the most plentiful! place that ever 1 camo to, for fflshe Hogges and ffowle 
Thus wishing© all health© with the increase of honor doe humblie take my 
leave ffrom Virginia the xx th of Jun© 1(510 

Yr honors to oomand 

GEORGE SOMERS 

ffrom James Towne xu Virginia 

“ IIow groat the exertions were by which Sir George Somers was 
mainly instrumental in saving the lives of all his companions in ship¬ 
wreck would never have been gathered from his own report, and we 
must turn to their narratives to appreciate* them rightly.”—Lofroy. 
(See extracts from Narrative of Straehy, pp. 5H7-545, above.) 

Punishment of Crimes (pp, 447 , £<50, £££, 560~f$4, 570). 

In order to illustrate more fully the ideas and customs of the early 
settlers, a few additional records of trials and sentences for crimes 
are here inserted. 

After the advent of Governor Butler, in 1019, courts and a local 
legislative body were regularly established. Trials by jury had com¬ 
menced at least as early as 1618, under Governor Tucker, but they 
were neither regular in lorm nor strictly legal, for the English laws 
should have fully applied here at that time. 

# A contemporary writer states that in four days mote all would have died of 
starvation. 
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However, it is evident that no very just trials could have been 
expected, even under the subsequent English system, for the jurors 
and witnesses wore usually very ignorant and superstitious, and easily 
influenced by the opinion of the governor and other officials. More¬ 
over, no counsel was employed for the defence, and rarely, if ever, 
was a witness called for the defendant, though the accused party 
could make a statement in defence or deny charges, but such denials 
carried very little weight. 

Witnesses lor the prosecution were not cross-questioned and the 
most absurd and frivolous stories, gossip, and hearsay scandals were 
allowed full weight, even in capital eases, especially in the witchcraft 
trials. It is sufficiently evident from the records that the witnesses 
were often actuated by malice or revenge,—indeed in some cases this 
was afterwards confessed. In some cases testimony of convicted 
criminals seems to have been allowed aN much weight as that of 
honest persons. A person accused of a crime, before a “grand jury,” 
was almost always assumed to be guilty, and was convicted, unless 
he could prove his innocence,—a thing often absolutely impossible, 
as, for instance, in the w it eh craft cases, when the presence 4 of a wart 
or mole on the body was considered absolute proof of the crime. 

The earliest governors were about as jealous of their dignity as is 
the preseut Emperor of Germany. 

The earliest trial and execution under Gov. Tucker was that iff a 
Frenchman, John Wood, in KUO, for using disrespectful language 
to the Governor, while drunk. 

Governor Butler’s account of this trial is as follows : 

“ Presently after this pinnace's departure, began the assise at 8t. George’#, 
wher (fewe matters of note being handled besides) ther was arraigned and con¬ 
demned by a jury of twelve men (but in a disorderly form, raixt betwixt mar- 
tiall lawe and the lawes of England) which defaced them both, one John Wood, 
a poor* but desperate and open-mouthed Frenchman, who, m his cuppa, liave- 
ing sancely and arrogantly spoken to the Governor, was hereupon attached; 
and being endictod of mutiny and rebellion, upon bis triall was cast; and so 
being sentenced by one deputed to that purpose (for tho Governor himselfe, 
findinge his insufficiency*# that way, never salt judge in his owns person) was 
publicly hanged within two dayes after, clioyco being made of the person of 
that poors man to lett the rest knowe that both hi# authentic extended to life, 
and that they should all of them take heed how they provoked him hereafter ; 
and indeed from that time forward it was observed that he overfast declined to 
such a height of severitie towards all men a# wanfed but very little of crueltye 
and tyranny; so that he hath bin seene, in one morneinge before breakefast to 
©UdgriU with hie owne hands not fewer than fortie of his poor© workmen, even 
for very vmale and alight neglects. ” 
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The next year a woman was tried for criticising this trial and exe¬ 
cution, and was sentenced to be hanged, but was finally reprieved by 
the Governor “ in his great mereye,” and remained a “ condemned 
person,” and perhaps a (i slave to the company,” which was the usual 
meioy shown in such cases at that time. 

According to Gov. Lefroy ; 

“ The trial of Nicholas Gabrieli, labourer, of Pembroke tribe, [May, 1617] is 
partly legible. ‘ He was sentenced to be banged * as Smith says, * for conceal* 
ing some speeches Mr. Pollard and Mr. Rich should use, tending to the disrepu¬ 
tation of the Govemour and his injustice and oruelities, and it appears that 
when he was brought unto the place of execution, the hangman not yet having 
done his worke, the Governor in mercy granted a reprivo and did sentanee bun 
to be a slave unto the colony until by his good behaviour he should deserve a 
free pardon from him,’ ” 

But Gov. Butler remarks that this was an " irregular and unwar¬ 
rantable condition, contrary to the laws and customs of England.” 

Disrespect toward other officials was also punished : 

“ Att a Councell Table held the 6th day of September, 1027 ; 

Nicholas Jones of Hambleton Ttibe (for saying he was as good a man as Mr 
Devenish although hee was one of the Governors counsell) censured to bee 
laid necke and heeles togeothor for one hour upon the wharfe at 8t. Georges 
near the pillorie, with this inscription written over his hea|l: foe slighting, 

CONTEMNING, AND COMPAKINO HIM8KLFE WITH THE GoVEBNOplW COUNHHLL.” 

(governor Butler, in 1G22, according to his History, had a much 
more serious case of seditious and mutinous language, for which 
Thos. Harriot was tried and convicted : 

“ Hereupon, accordinge to these profes. and confessions, a censure passed upon 
him by the Govemour and Counsell, ait tinge pubiickly in Oourty the which with 
a very uimsuall unanimitie was as followeth :— 

44 That he, the sayd Thomas Harriott, their prisoner at the barn, being 
accused and convicted of all the turbulent behavior and seditious speeches con- 
teyned in the articles aforeeayd, should be conveyed manacled quite through 
the maine unto Southampton Tribe (wher he had acted the most part of his 
insolenoyes and mutinyw) ther to have one of his ears nay led to a whippings post 
(which was purposely to be erected and called Harriotts Pqst) soe to stande the 
space of half© a hour©, then to be brought back to the towns of St. Georges, and 
in the pillory ther to lose his other core ; to pay a fine of one thousand poundes 
of tobaceo to the use of the Honourable Company, and to remains a prieounour 
in the gayla of St. Georges dureinge the sayd Cotnpanyes pleasure.” 

44 The which sentence was shortly after executed upon him, only in pity and 
commiseration the Governor spared him oue of his esres, upon his future good 
behavior, ha vein g bin also very favourably used in the takeing away only of a 
peace of the other,” 

A stringent law against gambling was passed in 1026. 
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At the Assizes held 1.7-10tb July, 1027, the following sentences 
were imposed for theft: 

“ Richard Stroud late of Smith# Tribe, labourer, Indicted for that hee, the said 
Richard, about the second day of may last past, 1627, by force and arms into 
the House or Cabben of Richard Huet of Smiths Tribe aforesaid did enter, and 
then and there beeing did felloniously take, steale and carrie awaio 0 lb of come, 
price 12d, of the goods and chattels of Richard Huet aforesaid, contrary to the 
peace of our soveraign Lord the king his crowne and dignitio. 

Of web indictment The said Richard Stroud confessed himselfe guiltie, for 
wch he was adjudged to receive 20 lashes upon his naked baeke, which was per¬ 
formed the 20 July, 1627.” 

“Jerome Kdos received the like sentence and punishment for stealing three 
shirts price xiid, off a Pumpian vine, the goods and chattels of John Birch.” 

“ William Hingson, alias fatt, was convictod of stealing from a cabin 1 pair 
of shoes price five shillings, ujhjii which he having boeno so oft pardoned before, 
did now receive the sentance of death which was executed upon him the 21st 
July, 1627.” 

Blasphemy or swearing appears to have been very prevalent among 
the early settlors, and, in extreme eases, was sometimes punished, but 
probably only a few of the convictions are recorded : 

Thus in July, 1627 : 

“ Robert Newman being complayned of and presented for an horrible swearei 
and curscr and having no meanes to pay the tine according to the statute in that 
case provided, was adjudged to receive 20 lashes upon the naked backe as pun¬ 
ishment for his said offence, which hee suffered accordingly.” 

“Extract from a Presentment of the Grand Jury to a Court of Assizes held in 
St. Georges, November, 1659. 

The Grand Inquest did present John Morgan, Chirtirgian. for speaking of 
moat Blasphemous words against Almighty God as per the attestations of Eliza¬ 
beth, the wife of Josiae Newman, Samuel Dunttcoine, Thomas Martian, and 
Louis his wife, and Francis W elch do more at large appear, for which Blasphe¬ 
mous words he was censured. 

By the Secretary and the major part of the Council, to lie in prison, according 
to the Statute, three months, or to give 10Tb Sterl: for tbe public works. 

Mr Richard Norwood’s censure, that he shall stand upon the Pillory, and be 
burned through the tongue with an hot iron, and to practice no more in this 
Island. Oapt. Tho. Richards that he shall be forthwith banished.” 

In many trials different persons were allowed to express their 
opinions as to the punishment, as in the above instance. Frequently 
the punishments suggested were extremely cruel and barbarous. 
Mr. Norwood was probably the best educated man on the islands at 
this time. He Was the distinguised engineer or surveyor of the 
islands and taught tbe principal school for many years. But he was 
a very religious man and a zealous churchman, to whom blasphemy 
was one of tbe worst of crimes. 
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Perjury, which is seldom mentioned in the records, was sometimes 
punished : 

“ Assizes at St. Georgia, ending 1 March, 1018.” 

4 ‘Robert Hall was indicted of insolent perjurye 1 for that thou baa taken thie 
corporal othe falsely coontrarye to the la wee of Almightye God’ of which he was 
found guiltie Soe sentence passed upon him to have both hie earee cutt of 
close by hie head, but the Governor in hope of his amendment of life, did miti¬ 
gate his punishment, so* the fhird of Marob, 1018, his lefte earn was ontt of.” 

Witchcraft Tt'iaU . 

In 1623, the church wardens and sidesmen were directed to pre¬ 
sent offenders for various crimes, such as heresy, going to irregular 
ohurchos, absence from church, joining the Brownista, swearing, 
Sabbath breaking, quarrelling, drunkenness, wife-beating, cruelty to 
servants, usury, etc., and against “all Sorcerers, Inchanters, Char¬ 
mers, Witches, Figure-casters, or Fortune-tellers, Conjurers, or 
whosoever hath or seemeth to have any familiar consultation with 
the Devill.” 

However, there are no trials for witchcraft recorded until after the 
appointment of Governor Forster, in 1052. Most of the trials of 
this kind, and all the recorded executions for witchcraft, took place 
during his term of 0 years. He seems to have been personally zeal¬ 
ous in this matter, but he was aided and abetted by the Puritan party, 
which had much increased about that time.* The names of promi¬ 
nent leaders of that party appear in the records of the trials, as in 
the witchcraft craze at Salem, Mass., about forty years later* But 
the clergymen of Bermuda took no active or conspicuous part in the 
persecutions there, nor do their names appear in any of the trials. 
It seems to have been regarded here as a strictly criminal matter, to 
be dealt with by the courts, like ordinary crimes.f 

The prevailing ideas and superstitions relating to witchcraft are 

* It will be remembered that at and before that time a vastly extended epi¬ 
demic of witchcraft persecution had spread over fcngland and Scotland, Ger¬ 
many, and other parts of Europe. It is said that over 8,000 executions for 
witchcraft took place in England during the Long Parliament, besides many 
thousands before and subsequent to that event. Thousands were also executed, 
at about the same time, in Europe. It is not to be wondered at that a slight 
ramification of thie craze reached Bermuda. No doubt the witchcraft doctrines 
and the modes of detecting witches, then current in England, had often been 
expounded in^ Bermuda pulpits, which would account for the marked similarity 
in the trials and testimony. 

f Many of the minor details of these trials are here omitted, only the more 
essential parts being given, or else those details that best tUMaute the supersti¬ 
tious beliefs of the time. For fuller details and additional trials sea Lefroy, 
Aroheolog. Jour., xxiii, pp, fig, 889,1875; and Memorials, vol. ii, pp. 601~88. 
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shown, to a considerable extent, by the records of the trials and of the 
kinds of testimony then allowed as evidence, most of which was 
utterly puerile and worthless. Some of the victims seem to have been 
scarcely half-witted ; others were the victims of malice and spite, or 
of the secret calumnies circulated as gossip in a neighborhood, just 
as often happens in “ society n nowadays. Home of the witnesses 
naively stated that after quarreling they had threatened to accuse a 
neighbor of witchcraft, if any illness or misfortune should later 
happen to them. In at least one case such a quarrel and revenge 
led to a conviction and execution, in spite of this admission. 

The ordeal by water was used in Bermuda in at least two instances, 
given below, and very likely in other cases not recorded, for the 
records of this particular period are imperfect. The crucial test, 
however, in all cases, was the presence or absence of moles or warts, 
supposed to be the “ teats that the inipyes do suck.”* 

The following is the first of the witchcraft trials : 

** An asstae and gen ©rail Goal© deliver!© held at St Georges from the nine¬ 
teenth day© of Maye to the 22nd daye of the same month, 1031. Ciipt. Josiaa 

Forster Governor. &o. 

1 © 

(1) The Jury for our Soveraigne Lord the king© Do© present Jean© Gardiner 
the wife of Ralph Gardiner of Hambleton trib© for that ye said on or about the 
11th day of April 1051 feloneoualy deliberately and mallickmsly did Hay© that 
she would ©ramp© Tomasin, a mulatto woman, in the same tribe, and used many 
other threutenninge words tending to the hurt and injurie of the said mulatto 
woman, and within a while after by practice and combination with the devil, 
fellononsly did practice on the said mulatto the diftbolicall craft of with craft, 
insoemuch that the said mulatto was very much tormented, and struck blind 
and dumb for the spaoe of two© hour©a or thereabouts, and at divers tymes in 
other places did practice the said devilish craft of witchcraft on soverall persons 
to the i\nrt and damage of their bodyeu and goods, Contrary to the peace of our 
Souveraigne lord the King© his crowne and dignitie. 

To which indictment she pleaded not guilty, but being© the grand inquest 
found a trewe bill and for her further triall did put herselfe uppon God and the 
Countrey, which being© a jury of twelve swome men did find her gniltie, where¬ 
upon the sentence of death was pronounced upon her, and accordingly she was 
executed on Monday the 26th day of this instant May, at St Georges, before many 
spectators.” 

(2) 41 The proceeding© against this woman was long© and teadious, by reason of 
many aeusacons. The Governor and counsell was very carefull in finding© out 
the treweth. They caused a jury of woemen to search her and one Goody Bowen 
which was suspected: they returned as followeth. Having© made diligent 

♦This absurd superstition, like most of the others connected with witchcraft, 
was held in accordance with the prevailing theological teachings and books of 
that period, both Protestant and Bomau Catholic. The works of Matthew Hop- 
kins, as is well-known, were especially prominent in spreading such fatal absurd¬ 
ities tmt the same doctrines had been previously promulgated in several papal 
bulls, 1484 to 1022, and in various works of eminent Homan Catholic writers. 
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search© according© to otir oathea we cannot find any outward® or hrowards mark 
so© far an wee can p.oeave whereby wee can in conscience find them or either of 
them guilty of witchcraft, onely in the mouth of Goody Gardiner there is a 
blew© epott which being prickt did not bleed und the place wm insensible, but 
being prickt done by it, it bled the which wee leave to the judgment of Phisi- 
tians. Mr Hooper and the chirurgions being appointed to view* that epott, the 
day© that she was come to her triall, and it was fallen away and flatt, and being 
prickt it bled and it was known© to be there 18 ycares, and for further trial) she 
was tried and tliTowne twice in the sea. She did swyme like a corks and could 
not sink©. These signet* and other strong evidences in Court condemme her, yet 
nevertheless© she© would confesse uoething att her doath She was demanded in 
Court if she could give a reason why ah© did not frinke. She answered that she 
did open her mouth and breathe but could not siuke.” 

2 . Trial of John Middleton, Jftotf. 

4, (10) The examination of Robert Prieatly, taken before Mr. Stephen Paynter 
and Mr Wilkinson, Conncell, April the 17, 1651) ” 

“ Who saith that on Fryday last, being the 15tli of this instant, he being 
removing Mr Tucker’s cattell in the evening in a peece of ground near to the 
house of John Midleton, he saw right ftppoaitt agt the house, a Black creatner 
lye aoe upon the ground (sic) in the shape of a catt but farre Bigger, with eyes 
like tier, and a tayle near as long as a mans arme, And this examynate being 
some whitt daunted at the first sight, yet tooke courage & went upp close to yt 
to look on yt. he only saw it move the head, and drawn© his knife with a resolu¬ 
tion to atabb yt: as he lift up his hand and knife to strike at yt with all his 
force, he being a strong man, be fonnd he had no power to strike it. Att which 
this examinate was so amazed and affrighted that his hayre stood up right on 
his head, and he departing from yt looked backe, & saw© the said creature 
turn© the head and look wishfully after this examt, but he ran away & left yt; 
reporting the same to the servant in his house, with much fear©.* And further 
saith not. (Signed), ROBERT PRIESTLY. 

“ (5) Upon these and many clear grounds of suspicion of John Midleton being 
guilty of witchcraft, Captain Josias Fforster, Gcrvnor, appoynted the several! 
men to search Midleton which follow: ” (names of 6 men are partly legible). 
“ who made report as ff’th, And do affirm that upon the search of M idle ton’s body 
they stretched out his body upon a chest And thereupon discovered first one 
teat© or dugge about the biggness of a catt’s or bigger, which teat© or dugge was 
woyste & they say that Midleton confest that the moystuer yssued from that 
Teate. They affirm further that right over against that said Teat or dugg, they 
found another yet not altogether so bigg or groat as the other, which bad no 
sign of moystuer at present. They further affirm that they found on his body 
divers suspitions markes &, spots, Blew in culler. They say further that because 
they desired to be better satisfied amongst them self es they concluded to search 
each other, to see whether there might appear any such markes upon any of 
themselves, which they did accordingly, but they affirm that they found not any, 
nor the likelyhood of any.” 

* Apparitions of the devil in human form are not mentioned here, and li epee* 
tral apparitions ” of the “ witches,” so prominent in the 9ttem trials, were more 
seldom asserted here. But the “ black-cat ” superstition was believed in. 
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(8) “Thorn. Hess and Michel Burrowes, exam, before the court for the Triall 
of John Makaraton [Middleton], the 4th of May.” 

“ Who saitli that after Midlei on came out of the water and was taken back© 
to prison, they being there with him, naked what he could now saye for himself; 
fleeing he had ben also tried by water, desierd him to confes the truth to them, 
<& they doe both say that Midieton told them that he was a witch & that he 
knew yt not before: they affirmed also that they did ernestly perswade Midieton 
to discover other witches if he knew of any in these Islands. To which he 
answered that the wife of Thomas Stevenson was a witch, os badd a one as any 
in the world. And said also that Goody North was a witch he feared, but did 
not positively accuse her to be a witch.” 

“The Jury for the keeper of the Commonwealth of England doth present 
John Midieton of Sandys Tril>e in the Somer Islands, Planter, for that he not 
having the feare of God before his eyes hath feloniously wickedly and abomin¬ 
ably consulted and consented to and with the Devill to become a witch. As 
doth appear by severail signes and markes upon his Body, and that diabolicall 
sin of witchcraft hath put in practice now lately upon the Body or person of 
John Makaraton, a skotsman of about the age of 50 yeats ; and him hath vexed 
tormented and disquieted contrary to the peace of the Commonwealth of England 
and the dignity thereof. 

This Bill being put to the consideration of the Grand Inquest was found HiIt In 
vtra and for his further triall he put himselfe upon God & the Country, whereof 
a jury of 13 men Bworne did find him guilty, and sentance of death was pro¬ 
nounced upon him, and he was executed at Georges towne at the common place 
of execution the 9th of May 1(153,” 

8. 7Vial of Goody Christian Stcvensoyi, 1668. 

Middleton bavin# accused Goody Stevenson of being a witch, was 
required to make his accusation in her presence in open court, which 
he did.* She stoutly denied any knowledge whatever of anything 
of the kind. 

(18) “ Then Midieton said, I * thought that a mau could not do the thinges 1 was 
accused for, & prayed that God would show his judgement upon me as you do. 
But since I came to prison I prayed to the Lord to discover yt to me, and now 
he hath found me out, <& made me know that I was a witch, which I knew not 
before: & said I bless God for yt.’ Goody Stevenson replied that she for her 
part was wrongfully accused for she knew nothing that did belong to any such 
thing. John Midieton said unto her 1 1 know that yon are a witch as well as I ’ 
& said, * perceiving thAt you are a witch I would have thee judged.’ 

“ The examynation of Christian Stevenson taken before Capt* Josias Fforster 
Govnor, Capt n Roger Wood and the Secretary the 9th of Maye, 1858. 

(1) Christian Stevenson having been accused in open court by John Midieton 
to be a witch: and she being now examined : she denyeth it & saith that she is 
noe witch: yt being then demanded of her how she came by the duggs & markes 

# Other testimonies, here otikitted, indicate that this man was a half-witted 
“degenerate.” 

Tuans. Conn. Acad., Vol. XI. 56 Feb., 1908 
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of a witch that were found on the inside of her oheekes, she answered that those 
markes came by reason of an Impostume of the one Bide. And the other cause 
by a Raggod tooth on the other side, and this was about 5 yearn since, and 
saith that Goody Todd badd her lay the curd of a lemon possstt unto the said 
impostume (and Mrs Dunscomt* waa then present), which curd brake it And it 
bath bin ever since, and the other by the ragged tooth aforead, which was filed 
by Thomas Dunscombe A further saith not. 

(2) Thomas Dunscombe being examyned saith that if he did file any such 
Tooth of Goody Stevenson it was more than lie remembers. 

(8) The wife of Thomas Dunscombe being then examyned also sayth that she 
doth remember that Goody Stevenson aakt her husband to file a tooth, but 
whether he did file it or noe, she knoweth not and further saith not,” 

A jury of women having been appointed to search her body, 
reported as follows : 

“ That upon the search of the body of Goody Stevenson, they found in her 
mouth two small Teates or Duggs, the one on the one side of her month A the 
other on the other side of her mouth, which they priok’t with a needle, but there 
came forth noe blood at all from them and when they pnokt they ask’d her if 
she felt when they prickfc them, A she contest that she felt them not. And 
they say further that because they would not mistake, They did all severally 
search her mouth and prickfc these Teates, but they affirm that there came not 
forth any blood when they did soe. And say also that they found a blew spott, 
or like wart. . . very suspitious & against natuer, out of which came waterish 
blood when they priokt it ” 

Her trial was a long one and contains abundance of grossly absurd 
testimony. She was accused of causing €i grievous and tormenting 
paynes” upon the bodies of several persons, and the pigs and 
cattle of others, so that they died. The death of a child of a neigh¬ 
bor, probably from colic, was laid to her “ diaholic&ll practises,” 
though she appears to have been a Well disposed old woman, who 
tried to help her neighbors in times of sickness and trouble. 

She was convicted and hanged May 20, 1653 

Jf.. 7rial of Alice Moore , 1658. 

“ The attestation of John Burt taken by the grand Inquest Maya the 17, 1658. 

Who saith that some yeares since he having© a great sowe, eytlier Goodman 
Moore or his wife, he rememboreth not which of them, came to his house to buy 
the sowe. And he sett them a price but they would not consent to yt, And a 
matter of six weeks after the sowe pigged & then the sowe & all bar piggs 
died A further said not.” 

Various other similar absurd attestations are recorded, which are 
here omitted.* The following is a part of the testimony of John 
Waynewright, who had previously quarreled with Mr. Moore : 

* Among other things, she was accused of preventing the i# coming of butter,” 
and the compounding of soap by her neighbors. 
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“ And not long After this I had many of my creatures strangly taken Sc died, 
as my cattail dyeing Soddaynly. And shoata running loose one hour dead the 
next Sc never could discern anything they ay led, neither living nor dead, but 
were as fatt and as lusty as any creatures in the world, yet perished About this 
tyine. I had sett according to my estimation about 16 acers of come ground, 
whieh sprouted in the ground very well, some above ground and some arrived 
even of the ground and turned too Sc agen like the worm© of a pease, Sc sue lay 
fresh in the ground Sc never came to good, though free from clodds or other 
ympediment. I never saw the like before or since.” 

“ Not long after when I came out of England, I had a very fayre sowe pigging, 
Sc goodwife Moore being at my house & seeing her praysed her; not long after 
she pigged and all her piggs died as soon as they were pigged. At the tyme of 
Capt“ Turner's entrance into his Govraont, or a little after, I did cliarg goody 
Moore with these and many things else. And first for that she should dec lare 
how she came to know that my self e wth the rest of the company who were in 
the shipp with me wore taken by the Turkes or chased by them.” 

A jury of twelve women appointed to search the body reported as 
follows: 

“ Who doe affirm that npon the search of the body of Alice Moore, aforeH'd, 
they have found 3 market* or teatcs, as to biggness, on the right side of her body 
Sc another in her mouth towards the almonds of her cares. Sc another between 
her tooes upon her left foots, wh teates or duggs being prickt by them did not 
bleed only a little waterish blood, Sc they say she did not sensibly feolc when 
they prickt them, although they asked her if she felt them, Sc besides they say 
that they found also other suspitious mkes which ore declared to belong to a 
witch upon some partes of her body, Sc also some blew spotts there also.”* 

“The Jury fur the keepers of the liberties of Comonwealth of Euglaud doth 
present Alice Moore of Warwicke tribe of the said Islands, spinster, for that she 
not having the feare of God before her eyes has feloniously wickedly and abhnm- 
inably consulted, contracted and consented to & with the Devill to become a 
witch as doth appear© by several signes & murkes upon her body, and by her 
diabolioall practice in witchcraft hath destroyed the oattell Sc hogges of Mr John 
Waynewright and Thomas Gaplin, both of Warwick© Tribe, Sc of divers other 
persons contrary to the peace of the comonwealth of England and the dignity 
thereof.” 

“To w’h Indictment she pleadeth not guilty, but the Grand Inquest finding 
yt a true bill she put herself to be tried by God Sc the Ountry w’h being a jury 
of 12 men sworne, find her guilty & for the same she was adjudged to be carried 
to the prison from whence she came Sc from thence to be conveyghed to the 
place of execution Sc ther to be hanged by the necke until she be dead, dead, 
w*h execution was performed accordingly the 20th of May, 1658.” 

The Grand Jury having thus caused the death of several harmless 
old women and a half-witted man, felt very proud of their work, 
and passed the following gratulatory resolution : 

* Probably the “blew spots," often mentioned, were in most oases varicose 
▼Sins. 
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“ Wee the Grand Inquest, Taking into our consideration how it hath pleased 
God upon slight & slender ground being carefully followed upon one person for 
suspition of witchcraft, what good success© & yssties hath followed upon it, 
Therefore wee desire that All such persons as wee have hereunder mentioned 
may have some careful eyes cast upon them, soo that if it shall please our God 
to discover more of them they may be persued alter and proceeded agaynst 
until, as David saith, wee have cut of wicked doers from off this Island. 1 ’ May, 
1658. 

5. Trial of Elisabeth Page, 165b- 

The following persons, tried for witchcraft, were two passengers 
on the “Mayflower,” whose captain stated that “lice did vehemently 
suspect them to be witches.” They were both tried at one session 
of the court, Jan., 1654, but w'ith very different results. The evi¬ 
dence was equally worthless and absurd in both cases, but the jury 
of women could find no moles on the body of the first one, and to 
that fact she undoubtedly 6wed her life. 

“Charles Hancocke being sworn©” “Saith that ha being at the helm©. Eliza¬ 
beth Pag© had her finger over the cumpas, And yt lan round from North to South, 
And turned bAoke againe, And said that any woman that was wth child may 
make yt doe soe, And about 8 day* after she told him that she had a steele 
needle about her that caused yt, yet other being present she s’d, do you not see 
how it runs, and further saith not. 11 (Signed) CI1ABLES HANCOCKE. 

The jury of women appointed to search her body found no moles. 
Their report was as follows : 

u Who doe all affirm upon their oafches that they find not any mark© or apotts 
or Hignes which may move them to judge Elizabeth Page to be a witch, only 
something more than ordinary (in a certain place.” 

“ The Grand Inquest, 14 names. The Jury for life & death, 12 names. 

“Wee the grand Inquest do present Elizabeth Page, being a passenger in the 
good shipp called the Mayflower, for that she not having the fear of God before 
her eyes wickedly and felloneously consulted & covenanted with the devill con¬ 
trary to nature & to the law of God and man, And contrary to the peece of the 
cotnonwealth of England and the dignity thereof.” 

“ To which Indictment Elizabeth Page pleaded not guilty &c., and for her 
triall put herself© upon Qod & the country woh country being 12 sworne men, 
found her not Guilty and was quitt by proclamation.” 

6. Trial of Jane Hopkins , 165b. 

“ The attestation of Joames Man before the grand Inquest the 8rd of January, 
1655.” 

li swome saith that he being in the caben wth Jane Hopkins, she, said 
Jane, wished that God might shows some sign© whether she was a witch or not, 
and emediately there was a thing in the likenes of a ratt appeared unto them 
& further saith not. ” (Signed) JEAMES MAN* 
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“ Before the Grant Inquest aforesM.” 

“ ThomftB Cobsone sworno, sayth that at the same tyme he saw a thing in the 
likenea of a ratt, after the aaid Janet Hopkins had wished that God might show 
some tdgne, and aaith further that before the appearance there was a noyne 
wliioh made him afearde.” 

Another female Jury of 10 women wan empannolled to search 
Jane Hopkins. The MS. has here partly perished, but the words 
“search the body” can be read. (Ten names follow.) Lefroy. 

4 ‘Who doe all joyntly affirm that Jane Hopkins hath in her mouth a suspi- 
tious marke and under her urme she hath a dugge or Teat, And upon her 
shoulder a wart, and upon her neeke another wart. . . And they all declare that 
all these were iusentdble when they were prickt and tried.*’ 

“The Jury for the Commonwealth of England doth present Jane Hopkins, 
one of the passengers in the Mayflower, for that she not having before her eyes 
(sic) hath felonou«ly and wickedly consulted aud covenanted with the l)evil & 
him hath suckled and fedd contrary to nature^ the law of God and man, as 
doth appeare by markes & signes upon her body aud contrary to the peace of 
the comouwealth of England & the dignity thereof. 1 ’ 

“ To which Indictment Jane Hopkins pleaded not Guilty and for her triall &c. 
She was found guiltie and for her sentence was condom mod to be carried to the 
place of execution and there be hanged by the neck until she was dead, dead, 
wch was done accordingly, as appeareth by his warrant dated the 5 January 
1655.” 


So far as the records show, this was the last execution for witch¬ 
craft in Bermuda. 

From 1055 to 1072, several other persons were tried for witchcraft 
and were mostly acquitted, in some cases merely because no moles 
were found on the body. 

On June 12, 1871, Susan Cole was tried, convicted, and sentenced 
to be hanged. But on June 21st she was reprieved by Gov. Sir 
John Ileydon : “Ifppon waighty considerations,” and returned to 
prison, “untill you shall receive further Order.” What her final fate 
may have been is not reporded. Two women were prosecuted for 
witchcraft in 1884, but the records are incomplete and the result is 
not stated, though their bodies were searched for “signs.” 

The last record of a person prosecuted for witchcraft is that of 
Sarah Spencer, in 1698, but there is no record of her trial or seutence. 
So that these trials ceased hero, about the time they began at Salem. 

An old negro woman, called Sarah [or Sally] Bassett was con- 
vioted, in June, 1730, of trying to poison her master’s family, and 
was legally sentenced to be burned at the stake. But this was not 
connected with the witchcraft delusion, (See Lefroy, Memorials, ii, 
p. 683.) 
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The Public Garden. 

In 1896 an Act was passed to establish a Public Garden. Mr. 
Nathaniel Yesey, M.C.P., was largely influential in promoting this 
very worthy enterprise. The land purchased was to be not less than 
ten acres, and not to cost over £1650. A sum not exceeding £560, 
was provided for buildings, etc. It was to be entirely under the 
management and control of the Board of Agriculture. Salary of 
superintendent was to be £300, and the running expenses not over 
£150, annually. The Annual Reports to the Board of Agriculture 
to be published. Ten acres of land were bought in 1898, in Paget 
Parish, near Hamilton, and a house was built. Mr. Geo. A. Bishop 
was appointed superintendent, in 1898. His first report was on the 
“ Diseases affecting the Lily in Bermuda, their cause, treatment, and 
prevention,” Of this, 500 copies were printed and distributed. 
In 1899, additional grants were made for glass houses. The work 
of improving and planting the grounds has progressed very favor¬ 
ably, It will, without doubt, eventually become a very attractive 
place, and also of great benefit to the people, on account of the 
experiments and investigations that will be conducted there in agri¬ 
culture and horticulture. At present the appropriations for its 
expenses seem very inadequate. 

The Wild Birds Protection Art , 1902. 1 2nd September, 1902.] 

Wbkbras it is expedient to consolidate the Acts mentioned in the second 
schedule heicto: 

Be it therefore enacted by the Governor, Legislative Council and Assembly of 
the Bermudas or Somers Islands as follows 

1. Any person who shall knowingly and wilfully shoot or attempt to shoot, 
or shall use any boat for the purpose of shooting or causing to be shot, any 
wild bird included in the first schedule to this Act, or shall use any lime, trap, 
snare, net or other instrument for the purpose of taking, capturing, or destroy¬ 
ing any such wild bird, or shall expose or offer for sale, or have in his control 
or possession, any such wild bird, shall, on conviction of any such offence 
before any Justice of the Peace, forfeit and pay for every Buoh wild bird in 
respect of which an offence has been committed, a sum not exceeding one 
pound, in addition to the costs, unless such person shall satisfy the Justice 
hearing the complaint that such wild bird came into the possession of such per¬ 
son before the passing of this Act under oircumstanoes which would not have 
rendered such person liable to any penalty or forfeiture under either of the 
Acts mentioned in the said second schedule, or that such wild bird was sent to 
these Islands by some person residing out of these Islands, or was the offspring 
of birds kept in captivity before the passing of this Act. 
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2. Any person who shall knowingly and wilfully take, remove or destroy, or 
shall have in his control or possession, or shall expose or offer for sale, the egg 
of any wild bird included in the said first schedule to this Act shall, on convic¬ 
tion of any such offence before any Justice of the Peace, forfeit and pay for 
every egg in respect of which an offence has been committed a Bum not exceed¬ 
ing five shillings, in addition to the costs, unless such person shall satisfy the 
Justice hearing tho complaint that such egg came into the possession of such 
person before the passing of this Act under circumstances which would not 
have rendered such person liable to any penalty or forfeiture under either of 
the Acts mentioned in the said second Schedule, or that such egg was sent to 
these Islands by some person residing out of these Islands, or was the egg of a 
bird kept in captivity before the passing of this Act, or of the offspring of such 
a bird. 

8. When any person shall be found offending against this Act, or under cir¬ 
cumstances from which it may reasonably be concluded that such person has 
committed an offence against this Act, it shall be lawful for any other person 
to require such person to give his Christian name, surname and place of abode, 
and if such person shall, after being so required, refuse to give his real name or 
place of abode, or shall give au untrue name or place of abode, he shall be 
liable, on being convicted of any offence against this Act, to forfeit and pay in 
addition to any forfeiture incurred for such offence under this Act, such sum of 
money not exceeding ten shillings as the Justice hearing such complaint shall 
see fit to impose. 

4. One half of every penalty or forfeiture imposed under this Act shall be 
paid to the iuformer and the residue thereof into the public treasury. 

5. Any person who shall produce to any Justice of the Peace resident in the 
parish where such person resides, or if there be no resident Justice, to any 
neighbouring Justice, any crow dead or alive, or the egg of any crow, and shall 
satisfy such Justice that such crow or egg lias been taken, killed, or destroyed 
in these Islands by the person producing the same, shall be entitled to receive 
from such Justice a certificate statiug the number of crows or eggs produced to 
such Justice, in respect of which he shall be so satisfied as aforesaid, and on the 
production of such certificate to the Receiver General, or Assistant Receiver 
General, he shall pay out of the public treasury to the person named therein a 
reward of four shillings for every crow, so taken or killed, and of one shilling 
for every crow’s egg, so taken or destroyed; provided that no reward shall be 
paid out of the public treasury unless it shall amount to four shillings at least, 
payable at one time to the same person ; provided also that no Justice of the 
Peace shall grant any such certificate as aforesaid unless or until the crows and 
eggs produced to him shall in his presence have been so effectually destroyed 
and disposed of as to prevent the same being thereafter made use of for defraud¬ 
ing the public revenue. 

0. This Act shall come into operation on the first day of October next, and 
from and after that date the Acts mentioned in the second Schedule hereto shall 
be repealed; except as to any prosecution for an offence against either of the 
said Acts committed within three months before the commencement of this Act, 
which offence may be punished within three months after the commencement of 
this Act in like manner as if the said Acts had not been repealed. 
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FIRST SCHEDULE. 

The Hod Bird, Blue Bird, Ground Dove, Chick of the VillftRo, Quail, Partridge, 
Tropic Bii*d, Boatswain Bird or Long Tail, Humming Bird, King Fisher, Wood 
Pecker, Rico Bird, Crane, Heron, Gold Finch, Mocking Bird. 

Tlie acts named in the Second Schedule, an repealed by the above, 
are the Wild Birds Protection Acts of 1881, 1892, and 1894. 

It will be noticed that several of the resident or breeding birds 
now existing here are not protected, viz :— 

The Cat-bird, Wheat-ear, European Starling (believed to be 
already naturalized in small numbers), English Sparrow, and Euro¬ 
pean Tree Sparrow. 

The Cat-bird is undoubtedly of great use in destroying vast num¬ 
bers of grubs and caterpillars which constitute a large part of its 
food, and this should more than offset the small amount of damage 
it does to small fruits. But it is so common and so well able to take 
care of itself that there seems to be no danger of its extermination, 
at present. 

The European Wheat-ear is a small insectivorous bird, and there¬ 
fore very useful. It is now quite common in some parts of the 
islands, ©specially near St. George’s, and deserves full protection. 
The English Sparrow is extremely abundant and needs no protec¬ 
tion, for it has “come to stay.” Formerly a bounty was paid for its 
destruction, but to no good purpose. It destroys great numbers of 
caterpillars and other insects as food for its young in the breeding 
season, which is hero a large part of the year. Therefore it prob¬ 
ably does more good than harm, uulcss it destroys the eggs of other 
and better birds to an injurious extent. There Hi little if any occa¬ 
sion to protect the Humming Bird and Rice Bird, for they are only 
found as migrants from North America, and the former, at least, is 
excessively rare, and merely an accidental visitor. The other birds 
scheduled are in need of all the protection that they can have, 
though the Wood-peckers are only found as rare migrants. A 
general clause, providing protection for all land birds, excepting 
perhaps the English Sparrow, would seem to be desirable* for the 
numerous migrating birds do a large amount of good, even during 
the short time that they remain, by destroying insects and the seeds 
of noxious weeds. 

It seems to me a mistake to offer a bounty for Crows, for there are 
probably not a dozen pairs left on the islands, moreover it is a bird 
that generally does much more good than harm, especially in a place 
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like Bermuda, where it can find abundance of its favorite shellfish 
for food on the Sea beaches. It is also fond of grubs and snails, of 
which it destroys largo numbers. 

Food of the Bermuda Lizard, p. 01)7. 

Specimens killed on Castle Island, a rather barren locality, were 
recently dissected by me to ascertain the nature of the food. Rather 
contrary to what might have been expected, the principal part of 
the food consisted of an Araphipod crustacean (Orchentia agilis), 
which is abundant under decaying sea-weeds at, and just above, high- 
tide mark, and therefore easily available for this lizard, which often 
lives in the crevices of the shore-cliffs and retaining walls. There 
were also remains of terrestrial Isopods, with a few ants and the 
elytra of a beetle. When living at a distance from the shore, it prob¬ 
ably feeds principally on insects. Its food was pretty finely divided. 

Additional Insects, etc . 

Among the insects received from Mr. L. Mowbray in December 
and January were a few Hymenoptera, including males, females, 
and very small workers of one or two species of ants ol* the genus 
Pheidole, as determined by Mr. Th Pergande. These are common, 
as House-ants, and destructive. Also two small Ichneumon-fiioH, of 
the genera Lhnneria and (Vatichneumon, determined by Mr W. H. 
Asbmead; and two other species. The material is not sufficient to 
determine the species. The small number of Ichneumon-tlics hitherto 
discovered in Bermuda is very remarkable. 

Mr. L. Mowbray sent early in January several fresh specimens 
of moths, which are of interest as illustrating some of the species 
that fly at this season. Five are additions to the fauna, though 
some are not fully determined. To Dr. H. G, D> ar, to wdiorn this 
lot was sent, I am indebted for the following determinations: 

Autographa rogationis Dyar, List of N. Amer. Lepid., p. 200, Deo., 
1902s=P(fw«ia rogationis Guen., Spec. Gen, vi, p. 344, 1852. 
Figure 238. 

Plusia dyaus Grote, 1875. 

Nearly blaok. Thorax with a large and high erect tuft of long 
hairdike scales ; and a lower depressed tuft on each side, at bases 
of wings; another lower tuft on base of abdomen, inclined back¬ 
ward. Color of tufts, dark bronzy brown. Fore wings varied with 
black and dark lustrous bronzy brown ; a large angular patch of 
black around the white silvery spots, which are conspicuous ; inner 
one U-shaped; outer one ovate; marginal fringe and under side of 
wings, lighter bronzy brown. Length with closed wings, about 18 ,nm . 



890 


A . JK Verrill — 7%e Bermuda Intends. 


JProdenia eridania (Cram.); Dyar, List Lepid., p. 123. Figure 240. 

Pfialcena nridunia Cram., Pap. Exot., iv, p. 188, pi. 858, figs. IS, F, 1782. 

Wings above, silvery gray, with irregular, small, black spots; 
under side of wings and body yellowish white. Length, with folded 
w r ings, 18 mm . Jan., L. Mowbray. Widely distributed; southern U. 
States; Central and South America. 

Anomis erosa Htibner, Zutr. exot. Schm., p. 19, figs. 287, 288, 1818. 

Dyar, List N Amer. Lepid., Bull. No. 52, U. S. Nafc. Mus., p. 205, Dec., 1902. 

A handsomely colored moth ; fore wings above light brownish 
orange on the basal half, but w r ith a small brown basal patch ; dark 
brown, varied with lighter brown, distallv ; the two areas separated 
by a thin crooked line of darker brown, which does not reach the 
posterior edge, but joins another similar proximal transverse line 
that curves outward; thus these lines bound an irregularly triangu¬ 
lar, orange area, in which is a round brown spot, surrounding a well- 
defined, small, white central-spot; a dark brown reniform spot on 
tlie brown area, beyond which is a third, incomplete, transverse, 
brown line. The orange-brown areas, under a lens, are light orange, 
specked with red-brown scales; on the thorax is a tuft of similarly 
colored long scales ; abdomen, above, yellowish brown with white 
borders. Hind wings below pale yellowish gray, specked with 
brown scales, and crossed by a median and a marginal brown line ; 
legs yellowish white. Length, with folded wings, J7 mm ; of body, 
14 mm , The larva feeds on the cotton plant (t. Dyar). 

In April, 1901, the most abundant moth that came m to our lights, 
especially late at night,* was a geometrid moth with the wings dull 
gray varying to light yellowish gray, both pairs of wings crossed 
by a darker median band, and with tuo less distinct and imjierfect 
dark bands on the fore wings. 

A fresh specimen of the same moth was sent by Mr. L. Mowbray, 
in January. Dr. H. Q. Dyar, who has studied the specimens, thinks 
it a new species, and has furnished the following description : 

Aids verrillata Dyar, n. sp. 

Allied to A. mvltilineata Pack.; the wings similarly shaped and 
marked. Light gray, varying to light ocherous, the ocherous persist¬ 
ing in the gray specimens as a broad shade on both wings beyond 
the t. p. line. Lines pale gray, a shade darker than the wings, 
obscure, waved ; t. u. line faint; median more distinct, common to 

# This is the seme moth mentioned above, p. 756, note, as t HeUrogramma, 
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both wings. T. p. line bjroad, obscurely double, the outer half broad 
and clouded, especially on hind wings, containing more or less dis¬ 
tinctly a few brown dots. In the oeherous space beyond there are, 
on the fore wings, two brown spots, varying in sise, situated between 
veins 8-4 and 6-7. Margin dark gray, shaded ; small black mar¬ 
ginal dots. Head and body-parts gray ; wings below lighter, often 
oeherous ; fore wings with heavy median and marginal gray shades; 
hind wings with a straight t. a. band and a double median one just 
beyond a small diseal dot; margin gray-powdered. Expanse, 25- 
28 mm ; 16 specimens. April and May, 1901, and Jan., 1908. V. S 
National Museum, type, No. 6732. 

Specimens w T cre also sent, 1901, to Museum of Uomp. Zoology. 
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Figure 288.— Autographa , or P/uwi'n, royatwnis. Figure 239 .—Gypsorhroa at tel- 
lata. Figure 240.— I't'odenia eridania. All xl* 0 . Phot. A H V 

Plume-moth. (Plat ypt ilia pusilfidactyla Walker.) 

This small Pterophorid moth, which has been determined by Dr. 
II. G. Dyar, is native of Jamaica. St. Thomas, Grenada, etc., but 
has not been recorded from the United States (t. Dyar). 

llemigia repanda*? see p. 774 ; Gypsochroa eitellata, fig. 239, and 
see p. 776; and a plaiu silvery tineid ( Setomorpha , sp.), were also in 
this lot. Leneania , or Jleliophila, nnipuneta , Plmia royationis , 
and Diaphania hyulinata were sent in February. 

Readyia repanda , p. 774 . Add the following: 

A mature larva, referred to tins species by Dr. H. G. Dyar, was 
sent to me by Mr. L. Mowbray, in December. It differs consider¬ 
ably in color from the description on p. 775 (after Dyar). 

Prolegs, 2 pairs, separated from the anals by 2 legless segments. 

# Colors of this specimen much plainer and darker than in the U. S. speci¬ 
men figured (pi* xcviii, fig. Fore wings dark oeherous brown, with scarcely 
any distinct markings, except the three slightly darker cross-lines, and distal 
row of small obscure dark 8pots; the wavy lines and speokled appearance are 
lacking. 
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Length, 42 m,ft ; diameter, 6 mm . Color, sulphur-yellow on the sides 
and dorsal band, the latter bordered with a composite darker lateral 
band, on each side, of the same width, their margins formed by 
linear brownish black lines ; 4 or 5 fine interrupted lines of the same 
color along the middle portion of each ; the median dorsal band has 
a central lino of greenish yellow ; a darkish lateral band, consisting 
of 4 or 5 tine lines runs along the row of stigmata. A median ven¬ 
tral and a pair of subvcntral blackish bands are conspicuous, between 
which the ventral surface is covered with narrow alternating lines 
of yellow and brown, which cross the prolegs. Head with a doisal 
whitish Y-shaped or yoke-shaped spot, enelosing a pale cordate spot; 
its sides are covered with alternating brown and yellow lines. 

lie/niptera, p. 798. Add the following: 

A larval Leaf-bug, sent by Mr. L. Mowbray \n December, has 
the following colors : Body broadly ovate, convex above; abdomen 
prominently convex in the middle, below, but scarcely keeled. 

Head, antenna', and proboscis black ; thorax,* above and below, 
mostly black, its upper side with two dull yellow spots on each 
lateral margin; legs long, black ; head with a yellowish mark on 
the sides, in front of eyts ; abdomen dull red above, with a median 
row of 3 or 4 large, raised, black spots, and a marginal row of black, 
crescent shaped spots above and below the acute edge; a submedian 
and lateral row of round yellow spots on eacli side, the anterior 
lateral ones much the larger; abdomen, below, pale green, with a 
median row of squarish black spots. Length, 6.5 mra ; breadth, 4.5 mm . 
The proboscis is long, reaching to the bases of the posterior legs. 

Scale-insects, pp, 802-811. Add: 

Mr. Geo. A. Bishop, has recently (eariy in Jan.) sent a number of 
additional scale-insects, still living. Some of them are accompanied 
by the active young larva*, showing that they breed at this season. 
Several are additions to the fauna. They have been identified by 
Mr. C. L. Marlatt, as follows: 

Daetylopim , sp. On the bases of the leaves of Pine-apple. 
Dactylopius , sp. 

On roots of Panicum , forming tufts of a white, downy secretion. 

Another unknown coocid, forming similar white tufts, occurred on 
the joints of the stem of one of the reed-grasses (Arund inace®.) 

Orthezia insignia Douglas. See aboye, p. 806. 

On the leaves of Coleus. 
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Oeroplastes Floridensis Comst. (See above, p. 808, and fig, 18o.) 
Ob the leaves of the Laurel or Bay-tree. 

Bamboo-scale, (Asterolecanium bambusop Boisd.) 

An elliptical, convex, rather large species, mostly covered with 
whitish grains, but plainly showing the blackish scale at one end. 

The minute, living, active young of this were abundant, in this lot. 
On leaves of the Bamboo. 

Fiorinia fioriniw Targ.-Tozz. 

Common on the leaves of the Laurel or Bay-tree, with living, 
active young in January. The same or a very similar species is com¬ 
mon on the Avocado Pear and Loquat, according to Mr. Bishop. 
It is a small, dark brown, oyster-shell-Rhaped species. 

Fig-Scale. (Aspidiotus ( Chrysoniphalus) ficus Ashm.) 

Common on the leaves of Pomelo. It also attacks the orange and 
other citrus fruit trees. 

Pme-apple Scale, ( Chrysomphalus , sp., near smilacis.) 

A large, flatisli and ovate, grayish white scale, with the nucleus 
sub-central and somewhat exeeutrio. On Pine-apple lea\es. 

Palm-scale, ( Aleyrodes , sp.) 

A nearly round, flatish, dark brown scale, on leaves of Palmetto. 

The following three species were accidentally omitted from the 
list on p. 811. 

Asp idiot us hederce Vallot. 

This species was recorded by Geo. B. King (Psyche, viii, p. 350, 
1899), as found on a cycad from Bermuda. It is now generally 
regarded as identical with A, nerii, (See above, p. 810, fig, 184, e.) 

Aulacaspis elegans—llotcardia degans Leon. 

This was found with the preceding, by Mr. King. 

Mytilaspis Floridensis, 

According to Mr. Bishop this occurs on the orange. (Indentitied 
by Mr. L. O. Iloward.) 

Introduction of Scale-eating Coccinellids. (See p. 805.) 

Mr. Geo, A. Bishop writes that he has already experimented in 
this way, by introducing Vedalia cardinalis y Novius bellus y N, 
Kcebelei , Jthizobius centralis , and others. But whether with suc¬ 
cess is yet uncertain. 

Yellow-fever Mosquito * (Stegomyia fasciata.) 

As mentioned on p. 865, a specimen of this species has been taken 
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m January. It appears to be a vary common tpeeies in Bermuda in 
summer and autumn. It it usually darker in oolor than our figure 
(100) would indicate, especially when somewhat rubbed, so as to 
loose its dorsal thoracic stripes of white soales, when the thorax and 
abdomen are dark brown, or blackish, each segment of the abdomen 
having a narrow, and often inconspicuous, basal band of white; 
wings dusky, with black veins; legs conspicuously banded with 
black or dark brown and white, the last two tarsal joints of the hind 
legs nearly all white except tips, others white on the basal third ; 
femora light brown on basal half, bla< kvsh distally ; tibim black. 
Palpi with white tips, front of head and vertex white; proboscis 
black, somewhat crooked, with a doable curvature 

While Ant, p. #17. Add the following: 

Dr. Ogilvy (Bermuda, Past and Presmt, p. 3«) thus records a 
White-ant: “ The dreaded white-ant has also been found, doing 
much damage to wood-work and stores, but is not widely diffused.” 
Whether the species observed by him was C caMoneve is, of course, 
very uncertain. Of the latter, Mr. Mowbray sent in December a 
fresh specimen, taken in a dwelling house. It is a “ soldier,” remark¬ 
able for the great size of the light chestnut-brown head, which is 
larger than the whole body, and for the very long and stiong dark 
brown jaws. Determined by Mr. N. Banks. 



Figure 241.—Scorpion (Centrums graoilU Ger.). Phot. JL. H. V. 
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Scorpions, p* 880. Add the following: 

Centrums gracilis Gervais. Figure 241. 

Tbe specimen referred to has since been forwarded to me by Mr. 
L, Mowbray. Mr. N, BankB has identified it as this species. 

Length, i00 ,nm ; breadth of thorax, 14 mm ; length of palpi, 35 n,m ; 
of claws, Ub mm . 

Color, above, very dark chestnut-brown, with pale interstices 
between the larger segments, and pale graj ish patches on their sides; 
under side lighter brown, becoming yellowish on the under side of 
the thorax. Pedipalps dark brown, the claw reddish brown ; legs 
brownish yellow ; tail dark brown, above and below, angular, con¬ 
cave above, with two finely denticulate carina* on each side. 

Oephalothorax sculptured with denticulate raised lines; larger 
abdominal segments with a median dentate carina and a smaller one 
each side of it, also with transverse dentate or granular raised lines, 
strongest one on the posterior edge. 

Common in the West Indies; also found in So. Florida (t. Banks). 

Governor Wtn. Reid; his unpublished correspondence with Mr. 

Win. C. Red field. 

On p. 857, mention is made of 8 volumes of these unpublished letters. They 
are mainly devoted to discuHaionR of storms and the Iuwh that govern them, sub¬ 
jects in which both writers were eminent authors and experts. But many other 
subjects atc also referred to, and especially the Governor's efforts to improve the 
agriculture and schools of the islands. During his entire term of six years, 
1839-46, Mr, Redfleld volunteered to act as his financial agent in New York, 
and not only helped him in the sale of his book on the Law of Storms (two 
editions), but bought and forwarded books, periodicals, plows, rakes, yokes, 
and all sorts of agricultural implements, etc., including a horse and saddle. 
Also a large variety of seeds of garden vegetables and other plants, annually. 
The Governor refers to his getting acts passed to establish a Public Library ; a 
Museum of Natural History ; the Lighthouse; Agricultural Fair, etc 

la a letter of June 28, 1840, replying to a question by Mr. Redfield, he says: 
“The wound you enquire about, T received in the neck, at tbe first assault of 
San Sebastian by the Duke of Wellington, I happen have been twice shot 
severely in the neok, having been four times wounded, and had three horses 
shot under me,— so that I often wonder at beiug here and still alive in this 
world.” 

Referring to an abusive personal criticism in some American newspaper, he 
says, that tm reoeived no government aid whatever in publishing his work on 
the Law of Storms, but paid out at least €600 sterling to publish it. Also: “ My 
being appointed Governor of Bermuda was not to enable me to study storms of 
wind, but because I bad seen a good deal of storms of war , and 1 never saw the 
minister who named me until I went to receive my instructions.” He also 
states that he disliked politics and parties, and never interfered with them, and 
adds: 41 1 never gave a vote in my life at an election and never tried to influ¬ 
ence any man in giving his.” 

“ I believe the appointment did more credit to the Colonial Minister than to 
me, for X heard that on reading the ‘ Law of Storms/ he was so much struck 
with the grandeur of the subject that he made enquiry of the writer; and find¬ 
ing him only a hardworking soldier, sent and asked him to go to Bermuda as 
Governor.” 
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la letter* of Oct. 18th and 84th, 1648, he tpeske of herlug been U1 two month* 
and near death from yellow few, Ha also gives a good brief aeootmtof the 
geology of the islands, and states that the rook la formed of wind*drifted shell 
sand* 


Errata. 

Page 424, line 10, for west, read east. 

Page 470, line 11, for SO, #>, read 26, d, p. 621, 

Page 514, last line, for 1621, read 1622. 

Page 555, line 12, for Silas, read Silvanns. 

Page 579, line 10, for L. H., read L’Ber 

Page 579, line 9 from bottom, for Elceagtnus, read EUeagnutt ; also on p 626, 
line 8 from bottom. 

Page 580, line for Ccraatpma, read Ccpsalpmuu 
Page 581, lme 12, dele Figure 42. 

Page 581, line 15, for 26, e, read 26, d, p. 621. 

Page 585, line 10, dele Fiourk 48. 

Page 609, line 1, for Xanthuxylum, read Zanthoxylum 

Page 622, line 1, add: The seeds germinate while still on the trees, and thus 
have rootlets when they fall into the water 
Page 627, line 6, for lantannas, read lan tan ns 
Page 680, line 7 from bottom, for G. B , read L B 
Page 685, line 25, for 1887, read 1724 
Page 688, hue 17, for sap, read sop 
Page 689, line 18 from bottom, for 1850, read 1840 
Page 651, line 15, for west, read east. 

Page 688, last line, and 684, line 7 from bottom, for Mr. Hayward, read Mr. 
Thos B. Hayward 

Page 688, line 7 from bottom, for 1792, read 1856. 

Page 688, line 10 from bottom, and p. 690, lines 6, 19, for Mr Hayward, read 
Mr Thos B. Hayward. 

Page 718, hne 10, for La$iomyteri6 y read Zxtsionycleris . 

Page 725, lines 21 and 27 from bottom, for Saville, read Savile, 

Page 786, lines 1 and 22 of note, for Plate LXXXII1, read Plate XCTVT. 

Page 740, hne 5, for 225, read 265. 

Page 756, hne 4 from bottom, for t Heterogramma, read Verrillata, see p, 
890 

Page 767, lines 9, 20, for Chatrocampa , read Therein* ; under out, for xlj£, 
read xHg 

Page 772, dele last six words. 

Page 778, line 1, and page 782, line 1, for exigua, read frugiperda S. & Abbot. 
Probably the true etiigua has not been taken in Bermuda. The figure, 
184, and description apply to the latter. 

Page 776, lines 11, 18, 24, for DUtphana , read Diaphania , 

Page 782, line 22, for HaWesus, read Halntm. 
page 790, line 4 from bottom, tor Dei., read DeG 
Page 796, Hne 11, for Ev., read Er, 

Page 796, line 22, after rfl/osus, insert (Grav.) 
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LIST OF COTS W THE TEXT. 

The illustrations of scenery ere mostly from photographs made by my son, 
A. Hyatt Terrill, during our visit in 1001; a few were made by my son, 0* 
Terrill, in 1898; several are from purchased photographs by artists unknown 
me. Several botanical outs are from photographs by Dr. W. G. Tan Name, 
our party, in 1901. Many are from drawings by A. H. Terrill. A large part of 
the cuts of insects, birds, fishes and reptiles, and some others, are from Web* 
iter’s International Dictionary, by permission of the publishers, G. & 0. Met* 
Ham Co.; most of these were also from drawings by A. H. Terrill, made 
Under my direction. These are numbers 49, 446-50, 52-55a, 58, 59, 61, 62, 91, 
101,108,110, 111, 118,117,120,121,124, 129,182,188,186,187,140,141,148,144, 
145, 146, 149, 150, 158, 154,157, 160,101,165a, 166a, 167,168,171-174,170,177, 
181, 182a, 183-185, 1866, 187, 188, 196, 198, 200, 201, 218, 224-225, 229. In 
general the source of each cut is given, if known 
Our acknowledgments are also due to Messrs A. E. Outerbridge & Co., New 
York, agents of the Quebec Steamship Co , for numerous courtesies, which con¬ 
tributed very materially to our success m obtaining photographio illustrations 
and collections 

Figure 1.—A Bermuda Besidence in winter (LlanHtwyth, Mr. J Bell) Phot. 1901, 
by A. H. Vemll 

Figure 2.— Gibb’s Hill Lighthouse, as seen from the sea, bearing N E. by North; 
after Findlay. 

Figure 8.—Roadside at Fairy Lands near Hamilton; Cocoa-nut Palms and 
Hibiscus Hedge. 

Figure 4.—Native Palmettos. Phot. 1898, by C S Verrill. 

Figure 5.—Royal Palms near Hamilton, at Pembroke Hall. 

Figure 6.—Banana Patch in fruit; a Pawpaw with fruit is near the right side. 
Figure 7.—Cathedral Rocks, Somerset Island Phot. 1901, A. H. V. 

Figure 8.-Cardinal-bird, from life. Phot. 1901, A. H. V. 

Figure 9.—Bluebird. Phot, from life, 1901, A. H. T. 

Figure 10.—Ground Dove. Phot from life, 1901, A. H. T. 

Figure 11.—Quarrying Limestone with chisels and saw. 

Figure 12.—Road Cutting near Hamilton. 

Figure 18.—Harrington Sound and Islets. Phot. 1901, A. H. T. 

Figure 14.—Lion Rock and Harrington Sound. Phot. 1901, A. H. V. 

Figure 15.—Walsingham ; Mangrove Trees on the left side. Phot. 1901, A. H V. 
Figure 16.—Ancient Narrow Street in St. George's. Phot. 1901, A. H. T, 

Figure 17,—St. George's ; the Public Square. The old St, George's Hotel is at 
the right. Phot. 1901, A. H. T. 

Figure 18.—Castle Island from Charles' Island ; (a), Ruins of King's Castle; (6), 
The Citadel or Devonshire Redoubt and Fort; (c), Stone Sea¬ 
wall or Palisade; («), Barracks, 

Figure 19.—Castle Island; the Citadel or Stone Redoubt (Devonshire Redoubt). 
Phot. 1901, A. H. V. 

Figure 80,—Ancient illustrations (mads by Norwood in 1622) of King's Castle 
(M), and Southampton Fort (L); first published in 1624, by Capt. 
John Smith. 

Tuans, Oopir. Acad., Tol. XL 
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Figure 91.—Castle Island ; Gurnet Head in profile, with ruins of King’s Castle 
on the top; Profile (a) at base of cliff; (5), Ruins of Southamp¬ 
ton Fort, Phot. 1901, A. H. V 

Figure 22,—-Charles’ Island and Ruins of Charles’ Fort, built in 1621, 

Figure 28.—Cove at Coney Island, with a narrow entrance. Phot. 1901, A. H. V. 

Figtne 24.—Chasm and Natural Bridge on Cooper’s Island. 

Figure 25.*- Pulpit Rook, Ireland Island. 

Figure 26.— Map of Bermuda. 

Figure 27.—Reefs or Flats near North Rook. Phot. Dec., 1875, by J. B. Heyl. 

Figure 28 —Wreck Hill, as seen from the Sea, bearing N. 4 East; after Findlay. 

Figure 29.—Reverse of original Bermuda Co. Beal; mode about 1620, published 
on Norwood’s map of 1626. 

Figure 80.—North Rock at low-tide. Phot. Dec,, 1875, by J. B. Heyl. 

Figure 81.—Old St George’s Town, after Norwood, from a print published in 
1624 by Capt. John Smith, showing the Governor’s House, Guns, 
and Stocks in the foreground ; the Church near the middle; E, 
Warwick’s Fort. All the roofs are thatched with Palmetto leaves. 

Figure 82.—Tall Palmetto growing in Pembroke Marsh Phot. 1901, A. H. V, 

Figure 88,—Bermuda Bine-eyed Grass (Siayrinchium Bermudian a). Phot. May, 
1901, by W. G. Van Name. 

Figure 84.—Bermuda Maiden-hair Fern (Adtantum helium). Phot. May, 1901, 
by W, G. Van Name. 

Figure 85 .—Peperotnia maynvliufifolta. Phot. May, 1901, by W. G. Van Name. 

Figure 86.—Yellow Daisy-lmHh ( Bornchfa arborescent). Phot. May, 1901, by 
W. G Van Name. 

Figure 87.—Black Berry Shrub (Sc&vola lobelia), of the Sand-Dunes. Phot. 
1901, by W. G. Van Name. 

Figure 88.—Sea Lavender ( Tourne/ortia ynapkaloides). Phot. May, 1901, by W. 
G. Van Name. 

Figure 89.—Bermuda Palmetto. Phot. 1901, A. H. V. 

Figure 40.—Palmetto Berries, etc., after Hemsiey, a, part of a cluster of berries; 

b f section ; c, male flowers; d, part of a male flower. About 4 
nat. size. 

Figure 41.—Cedar branches; a, with young berries; 6, with ripe bentoe; d, a 
berry slightly enlarged; c, a branch with young male flowers. 
After Hemsiey; a, 5, c, about 4 nat. size. 

Figure 42.—Cyoads, Royal Palm, Palmetto, etc., at “ Sunnylands.” 

Figure 48.—Turkey Buzzard (Cathartes aum). From Webster’s International 
Dictionary. 

Figure 44,—The Hump-back Whale (MegapUra bodps , or M. nodosa ); *4*, * After 
G. O, Sars, ^ 

Figure44a.—Fin-back Whale or Rorqual (BaknnopUra physofas)] bead and 
front part of body. After G, 0. Sars. 

Figure 445.—The same; general figure. After G. 0. Sars. From Webster’* 
International Dictionary. 

Figure 45.—Biscay Right Whale (Baton* glarialis) ; From Webster 1 * 

International Dictionary. 

Figure 46,—Sperm Whale (Physeier macfoeephalus). 
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Figure 47.—Green Turtle. 

Figure 48.—HawksbM Turtle or Tortoise-shell Turtle. 

Figure 49.—Loggerhead Turtle. 

Figure 50,—Leather-back Turtle. 

The seven preceding cuts are from Webster’s International Dictionary. 
Figure 51.—The native Bermuda Lizard (Eumeces longlrostris), x about 1^. 
Pilot, from nature by A. H. V., 1901. 

Figure 53,—Green Angel-fish (Angelichthy* ciliarts Jord. and Everm.). From 
Webster’s International Dictionary, drawn from nature by A. H. V. 
Figure 58.—White Mullet (Mugil Brazilimsis ); altered from U. S. Fish Com, 
Figure 54.—Rockfish (Mycterojmvn bonaei ); drawn from nature by A. H. V. 
Figure 55.—Bermuda Hogftsh (Lachnolaimus majrimus), about ^ 0 . Drawn by 
A. H. V., after Cuvier. 

Figure 55a.—Amber-fish (Seriota Dumereili); about nat. size. Drawn by A. 
H. V., after Cuvier. 

The five preceding cuts of fishes are fronl Webster’s International Dictionary. 
Figure 56.—A large Benuudu Lobster (hiunlirus argus) and a characteristic 
Bermuda fish trap. Phot. 1901, by A. H. V. 

Figure 57.—Land Crab (Oecarcinas lateralis ); 1 2 , Drawn from life by A H. V. 
Figure 58.—American Quail or Bobwhite (Cofinus Virginian us (L.) Leu.). 

Figure 59.—Mocking-bird (Mfmuspolyglott as (L.) Brewer). This and last pre¬ 
ceding from Webster’s International Dictionary. 

Figure 60. — European Goldfinch (Carduelis carduelis (L.) Schttf.). Phot, from 
life, 1901, by A. IJ. V. 

Figure 61 —American Goldfinch or Thilftle-bird (Astragali huh tristis (L ) Cab.). 
Figure 68.—European Starling (Nturnus vulgaris L.). This and preceding from 
Webster's International Dictionary. Drawn by A. H. V. 

Figure 68.—American Blue-tailed Lizard (Arndts princijtalis L.), x 3. Phot. 
1901, by A. H. V. 

Figures 64, 05.—Great Surinam Toad or Agua Toad (Hufo agtta Daud.), about 1 
nat. size. Phot. 1901, by A. li, V. 

Figure 66 .—Pedipes t rid ms Pfr. Drawn by A. II. V, 

Figure 67 ci, 6,—Native Bermuda Snaii. (Fceeilozoniten circumfli'matus (Redf.) 
Piisb.), x2J^ Drawn by A. H. V. 

Figure 68, a, 6.—Native Snail (Tbysamphora hypolcpta (Shutt.) Piisb.), xlO. 
Drawn by Pilsbry, 

Figure 69, o, 5.—Native Operculated-snail ( Helicina ronvrxa Pfr.), x 3. Drawn 
by A. H. V. 

Figure 70, a, b .—Little Snail (Tkysanophora vortex (Pfr.), x 8. Drawn by Pilsbry. 
Figure 71.—Little Clear Snail (Zonitoidc* minusenlus (Bin.), x4. After Binney. 
Figure 73.—Toothed Snaii (Polygym microdonta (l)esh.), x 8. Drawn by A. H. V. 
Figure 78.— Pupoides marginatus (Say), * 6^. After Binney. 

Figure 74a.— Pupa servilis Gld., x 9. 

Figure Hb.^Pupa jamaictmsis C. B. Ad., x9. 

Figure 74c.— Pupa rupicola Say, x 9. This and two preceding drawn by Pilsbry. 
Figure 76, a.—ttumina decMtta ; ordinary adult form, x ; 6, the same; an 
adult that has retained most of the apical whorls, x ; e, the 
same; young shell, x ljjf. Phot, by A, H, V. 
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Figure* 75, d f e, /.—American Toothed Snail (Polygyra apprmsa Say), x 1 ; 

d, coarsely sculptured variety; e, /, ordinary form* Phot, by 
A. H. V. 

Figure 76.—-Spiral Snail (Rumina decoUata (L.); a, with animal expanded, net. 
sire ; 6, the shell, net. else. Alter Binney. 

Figure 77.—Slender Snail (Subulina octona (Ch.). Brawn by A. H. V. 

Figure 78.—Slender SnaiH Opens Swiftianum (Pfr.). Brawn by A. H. V. 

Figure 78a.— Ccecilioide* acicula; after Binney. 

Figure 79, a, ft, c, d .—Tree Snail (Belief Ha ventrioosa Brap.); different views 
of young and adult; e, Rumina decollata, yoang; both x 
Phot, by A. H. V., 1902. 

Figure 80, a, 5.—Snail {Succinea Barbadenni* Guild.), x 8. 

Figure 81, a, 6.—European Snail (Hyalin a luelda Brap.), x Phot, by 

A.H. V., 1901. 

Figure 82.—White Snail (Bulota eimilari* (Fer.); a, 5, e, different views; 
enlarged Phot, by A. H. V. 

Figure 88.—Garden Slug (IAmax Jlavue L.), nat. sine. After E. S. Morse in 
Binney’s Gould. 

Figure 84, a, ft, c.—Giant Slug (Veronicella Schivelyce Pila.); la, dorsal view, 4 
nat. rise ; 15, under side of head; lc, side view of head, enlarged. 
Brawn by A. H. V. 

Figure 85.—Flesh-fly (Sarcophaga camaria)\ enlarged after Fyles. 

Figure 86, a, 5.— House-fly; young larva, enlarged: after Packard. 

Figure 87.—Blue-bottle (Luoilia ecesar); phot. A. H. V, 

Figure 88.—Blow-fly (Oalliphora vomitoria ); phot. A. H. V. 

Figure 89.—Stable-fly (Stomoxys calcitrant ); a, fly; ft, bead; o, eye; p t probos¬ 
cis; c t larva; /, pupa; after Howard. 

Figure 90.—Onion fly; a, ft, larva; c, imago; after Packard. 

Figure 91.—Grape-fly; a, imago, enlarged; ft, larva. 

Figure 92.—Peach-fly (CeratUie aapitata ); a, imago; ft, larva; after Biley. 

Figure 98.—Syrphus-fly (AUograpla obliqua); after Say. 

Figure 98ft.—Larva of a Syrphus-fly eating an aphid, enlarged; after Glover. 

Figure 94.—Mosquito (Outer, sp.); A, larva; B, pupa; enlarged; after Packard. 

Figure 95.—a, Larva of Yellow-fever Mosquito (Stegomyia fasciata); ft, larva of 
Oulex fatigan* ; both much enlarged; after Theobald. 

Figure 96.—Outer fafigan* ; wing from a Bermuda specimen; after Theobald. 

Figure 97.—Outer fafigan* / male; x 4. 

Figure 98.—Female of the last; both after Theobald. 

Figure 99.—yellow-fever Mosquito (Stegomyia fatciata ); male; x 4. 

Figure 100.—The same; a female; x 4 times; both after Tbeobitid. 

Figure 101.—Human Flea (JPuter frritat w), much enlarged; ft, larva; after Claus. 

Figure 102.—Bog Flea (Serraticep* much enlarged. 

Figure 108. —Larva of Bog Flea, much enlarged; after Chittenden. 

Figure 104.—Chigoe (SarcopsyHa penetrant) ; or, female, much enlarged; 6, 
female filled with eggs, natural sire; after Packard. 

Figure 105.—Gravid female of another species of jSarcopsylla (not Bermudian); 
much enlarged; after Clans. 

Figure 166.—Bermuda Wasp (Politic* perpUmt*)', male. 

Figure 107.—The same; female. Both phot* by A. H. V. 
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Figures 108, a, ft.—Mason-wjusp (Soeliphran fascia turn); profile and dorsal views; 
phot, by A. H. V. 

Figure 108a.—Blue Mason-wasp (Chalybion cceruleum); specimen from Bermuda; 
phot. A. H. V. 

Figure 109.—Ichneumon of Cockroach (Kmnia ); ft, pupa; after Packard. 

Figure 110.—House Ant (Monomorium minutum ); a, female; ft, worker. 

Figure 111.—Pavement Ant (Tetramorium aespitum); female and worker. 

Figure 111a.—Ant (Pheidote pwrtlta); a, worker; ft, soldier; c, tibial comb; 
drawings by A. H V. 

Figure 112.—Little Sulphur (JEurema lisa, or euterpe ); male; after Scudder. 

Figure 118.—Clouded Sulphur (Eurymus phtlodiee Godart); A, male imago; B, 
larva; after Packard. 

Figure 114,—The same; wings of female; after Scudder. 

Figure 115.—Cloudless Sulphur (Callidryas eubufe); female; after Scudder. 

Figure 110,—Cloudless Sulphur; male; after Scudder. 

Figure 117.—Orange-dog (Heraolides orssphontes); larva; after Saunders. 

Figure 118.—Painted Lady (Vanessa cardui ); larvae; pupa; imagos. 

Figure 119.— Bed Admiral (F. atalanta); imagos; larvae; pupa; after Berge. 

Figure 120.—Red Admiral; % natural size; after Harris. 

Figure 121.—Mourning Cloak (JEavanessa antivpa); after Harris. 

Figure 122a.—Mourning Cloak; larva preparing to change to chrysalis. 

Figure 122ft.—The same, just transformed to chrysalis. Photographs from life 
by A. H. V. 

Figure 128.—European Peacook Butterfly (Vaurssa io ); imago and pupa; after 
Berge. 

Figure 124.—Buck-eye or Peacock Butterfly (Junonia ctmia). 

Figure 125.—Queen Butterfly (Anosia bsrenice , var. strlgosa ); male; phot, by 
A. H. V. 

Figures 120,127.— Pearly-eye (Enodia portlandia ); under and upper sides; phot, 
by A. H. V. 

Figure 128.—Pepper Sphinx ( Chc&rocampa , or Theretra , tersa ); phot, by A. H. V. 

Figure 129.—The same; larva and pupa; from drawings by A. H. V. 

Figure 129a.—Wooly-bear { Isia , or Pyrrfiarctia , Isabella ); from Webster’s Inter¬ 
national Dictionary. 

Figure 180.—-Pink-underwing Moth (Utetheisa bella (L.); after Harris. 

Figure 180a.—Mourning Moth (/ 4 jeomorpha phohts); phot. A. H. V. 

Figure 181.—Cut-worm (Agrotis ypsilon ); imago and larva. 

Figure 182,—Cut-worm (Feltia annsxa); larva, pupa and imago. 

Figure 188.—Army-worm (Hsliophila, or Leucania, unipunota); a, male imago; 
ft, pupa; e, larva; after Riley. 

Figure 184.—Beet Army-worm ( Laphygmu , or Caradrina 9 exigua ); a, moth; 

ft, o, larva; «, /, eggs mu$h enlarged; after Chittenden. Perhaps 
not Bermudian. 

Figure 185 ,—Prodenia commsliim; a, moth; ft, o, d, larva; after Chittenden. 

Figure 186.—Melon-moth (IMaphania hyalinata (L.); imago and larva. 

Figure 187.—Cucumber-moth or Pickle-worm (Diaphania nitidaUs Stoll.); a, 
imago; ft, larva; after Saunders. 

Figure 188.—Sweet-potato Fireworm Moth (Hymtnla fascialis Or.); leaf skele¬ 
tonized by the larva; a* ft, c, pupa ; d, moth. 
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Figure 189.—The «ame; a, moth; 6, c, pup*; phot, by A, H. V. 

Figure 140 —Boe-moth (Galleria mslloneltn): 6, larva. 

Figure 141.—Fig-moth (Ephe$tu% cahiriteHay or cnvtetla Walker); A, imago; B, 
larva. 

Figure 142.—Grain-moth or Wolf-moth (Tinea granefla ); a, a imago; 6, larva; 
e, pupa; d % inflated grain; after Packard. 

Figure 148.—Meal-moth (Ptodia mterpunrtflla Hubn.); imago and larva. 

Figure 144.—’Flour-moth (Ephtstia Kuehniella Zell. I; 6, larva ; last two after 
Chittenden. 

Figure 145.—Angoumois Grain-moth (Sitotroga cereatrlla (Oliv,); from Webster’s 
International Dictionary. 

Figure 145o.—Com infested by S. oerealelht; after Riley. 

Figure 146.—Clothes-moth (Tinea pellionella L.); a, imago; 6, larva; r, portable 
case. 

Figure 147.—Tapestry-moth (Tineola bi*«lli*lla (Hum.); after Riley, 

Figure 147a.—Tapestry-moth (Trichaphaga tapetxella (L.); after Riley. 

Figure 148.—Portion of leaf of Sweet-potato, with mines of leaf-miner; phot. 
A. H. V. 

Figure 149.—Lace-wing Fly (Chrysopa), nat size, with its eggs mounted on 
silken stalks; c, larva; N. American species; after Glover. 

Figure 150.—American Ant-lion ( Myrmeleon ), with larva and pit-fall. 

Figure 151.—Larva of Bermuda Ant Lion; a, dorsal; 6, ventral view ; phot, 
from nature by A H. V. 

Figure 152.—Grain Weevil (Sitophiht* granarius (L.); e, larva; 6, pupa. 

Figure 153.—Rice Weevil (Siiophilus oryzm (L.), much enlarged. 

Figure 154.—Onion Weevil (J^ptfrrcru* imbritatvs (Say). Last two from Web¬ 
ster’s International Dictionary. 

Figure 155.—Two Bermuda Coleoptera; a, Beetle (Chrysobothris impresna (Fabr.); 
b y Weevil; enlarged. 

Figure 155a.—Small Black Weevil (Anchonus, sp ); phot, by A V H. V. 

Figure 156.—Coffee-bean Weevil; a, imago; 5, pupa; c, larva; x8: photo, from 
Bermuda specimens by A. H. *V. 

Figure 157.—Meal-worm (Tenebrio molitor L.); 6, imago; a, its larva, nat. else ; 
after Chittenden. 

Figure 158.—Flour-beetle (TriboUum confumm ); a, imago; b, larva ; c, pupa; 

cl, abdominal tubercle; e 9 antenna; /, Rusty Flour-beetle (T. fer - 
ragineum), antenna, much enlarged; after Chittenden. 

Figure 1586.—Bean-weevil (Bruahns obtectu* Say); a, imago, muoh enlarged; 6, 
infested bean; after Riley. 

Figure 159.—Pea-weevil (Bruchus pisi L.); dorsal view; after Riley. 

Figure 159a* —Peaweevil (B. pM L.); a, beetle, side view, enlarged; 6, pea 
from which it emerged; c, d, larva*, enlarged; after Riley. 

Figure 160.—Cow-pea Weevil (Bruchu* Chine a, imago; 6, larva. 

Figure 161.—Flour-beetle (Silvunu* Surtnamenrts (L); c, imago; d, larva, x 12; 
last two after Chittenden. 

Figure 162.—Grapevine Flea-beetle; a, imago; 6» larva; c, earth-coated pupa- 
case; dy leaf eaten by the larvae; after Riley. 

Figure 168.—Strawberry Flea-beetle (Haltiea ignita Illig,); a f imago ; 6, egg; e, 
larva; d, segment of larva; *, larva, dorsal view; /, pupa, 
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Figure 164.—Tobacco Flea-beetle (Epitrfa parvula); a, imago, x 10; 6, larva; c, 
bead of larva; d, posterior leg; e, anal segment; /, pupa. 

Figure 164a.—The name; imago, more enlarged; last three after Chittenden. 

Figure 165.— Hard-back ( Ligyrus fitmw/osu*); photo, by A. H. V. 

Figures 166a, 1656.—Sugar-cane Borer ( Ligyrus mytceps Lee.), nat. size and 
enlarged; after Chittenden. 

Figure 166.— Ptinus fur and larva, enlarged; after Packard. 

Figure 166a.—Bread-beetle (Sitodrepa pnnicea (L.); a, imago; 6, larva. 

Figure 167.—Cigarette Beetle ( Ixisioderma nerrlearn? (Fab.); «, dorsal; 6, profile 
view; after Chittenden. 

Figure 168,— Ham-beetle (Necrobia mflpea (Fab.); a, imago; 6, larva; aftei 
Howard and Marlatt. 

Figure 168a.—Common Hard-back {Ligyrus yibbosm De G.); after Marlatt. 

Figure 169.—Fire-fly ( Photinus pyralis ); e, imago ; a, larva ; /, e> d, head, aeg- 
, ment, and leg of same; 6, pupa; after Riley. 

Figure 170.—Fire-fly {Photinus Pennsylvanicus); a, imago; b f larva of Photinusf; 

e, Glow-worm; wingless female of a foreign species; after 
Packard. 

Figure 171.—Larder-beetle (iMimestea tardarius L,) and larva, nat. size. 

Figure 171a.—Carpet-beetle, with larva and pupa; after Riley, x 3. 

Figure 172.—Museum-beetle (A. verbwtei (L.); a, larva; 6, pupa; c, imago; x6. 

Figure 173.—Tapestry-beetle; a, imago; 6, larva; after Chittenden. 

Figure 174.—Tarnished Leaf-bug (Lyyvs pratensis ); after Saunders. 

Figure 176.—Ground-bug (Ihmyceus bUineatus)\ ; photo, by A. II. V. 

Figure 176.—Ocean-bug (Hatobates); from Webster’s International Dictionary. 

Figure 177.—Orange Aphis {Nectophora eitrifolii ); a, winged form ; 6, wingless 
form. 

Figure 178.—Cabbage Aphis (Aphis bratuticcc) ; a, winged male ; 6, female; 
after Weed. 

Figure 179.—Destructive Mealy-bug ( Daotylopius destmetor). 

Figure 180.— Veroplasiee Ftoridentris, on orange tree, nat. size ; 6, enlarged. 

Figure 181.—'Black-scale (Lecanium olece) ; nat. size and enlarged. 

Figure 181a.—Broad-scale ( L . hesperidum) on orange tree; nat. size. 

Figure 1816.—Hemispherical-soale; on orange tree ; last five after Comstock. 

Figure 182.—a, 6, females of Purple-scale {My t Hatpin oritricoia), on twig of 
orange troe ; rf, free young ; e, white males of Chionaspin citri; 
e, female of the latter; phot, by A. H. V., from life. 

Figure 182a,—Purple-scale; a, winged male ; 6, active young, female ; c, adult 
soale; all enlarged; after Glover. 

Figure 1826,—Purple-scale of orange (Mytilanpis citrioola ); much enlarged ; 

a, female Male, empty; 6, the same, under side, showing eggs ; 
c, male soale; after Comstock. 

Figure 188.—Cottony Cushion-scale (leerya Puwhasi ); after Comstock. 

Figure 188a,—Australian Lady-bug (Vedalia oardinalin). 

Figure 184.— a, Broad-scale (Lecanium hetperidum ); 6, Purple-scale (Mytilanpis 
oitricola ); c, I<ong-*cale (Jf. Qlovcri ); d f Red-scale (Aapidiotun 
aumntii ); d\ male, d’\ female; e, White-scale (A. Nerii). 

Figure 185.—Mealy-bug, after Harris; last five from Webster’s International 
Dictionary, 
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Figure 185a. —Chaff-ecale (Pcurkdoria Pergan&ii ); a, female soale; &, male scale; 
enlarged. 

Figure 186.—Mealy-bug (Pultdnaria innumerabite) ; infests grape-vines, eto. 
Figure 1866.—San Jose Scale (Aspidiotue perniehosus) ; a, females; b, males ; 

e, d f young; last three after Comstock. 

Figure 187.— Onion Thrips (Thnps Tabact)^ much enlarged; b, larva. 

Figure 188 — Agrion, sp.; nat. size; not Bermudian. 

Figure 189.—Dragon-fly (Anax junius ); a , larva; b, c, pupa; after 0. B. Aaron. 
Figure 190.—Dragon-fly (Anax Junius ); % natural else; after Drury. 

Figure 191.—Bermuda Green Grasshopper (Conocephalus diseimilis Serv.); phot, 
by A. H. V. 

Figure 199. —HeteropBocus dispar V.; x ^5; a, adult male; b, male nymph; 

c, adult female ; d f female nymph; from drawings by A. H. V. 
Figure 199a.—The same ; wings of male more enlarged. 

Figure 193b.— Beteropsoous dispar V.; a, male; b, b', females; s, nymph; 
photo by A. H. V. 

Figure 198.—Louse of Tropic-bird (Trinoton luridum); from drawings by A. H. V. 
Figure 198a.—The same, dark variety. 

Figure 194.—Book-louse (Atrapos); muoh enlarged; after Comstock. 

Figure 195.—American Black Cricket (Gryllus abbreviate ); nat. size; after 
Comstock. 

Figure 196.—Black Cricket (Gryllus abbreviate); female ; after Harris. 

Figure 197. —Walking-stick (Anisomorpha buprestoidet ); male; after Say. 

Figure 198.—American Cockroach (Pcriplaneia Americana ); female, about 
nat. size. 

Figure 199.—American Cockroach ; large male; phot, by A. H. V. from a 
Bermuda specimen. 

Figure 800.— Oriental Cockroach (Stylopyga orientals ); male. 

Figure 901.—Water-bug (Ketobia Qermanica ); last two from Webster’s Inter- 
‘ national Dictionary. 

Figure 202.—Great Earwig (Labidura riparia ); after Claus. 

Figure 204.—Silver Witch (IJepitma eacoharHia ); x 2; after Packard. 

Figure 205.—Silk Spiders (NsphUa clavipce ); both females; a, dorsal; 

b, profile view; phot, by A. H. V. 

Figure 206.—Great House Spider (Beteropoda vendtoria ); phot, by A. H. V. 
Figure 207 .—Awyphcena VerriUi; epigynum. 

Figure 208 .—Butichurut insuianus; epigynum. 

Figure209 .—Odnope Bermudeneis; a, eyes; 6, epigynum; c, teg; after Banks. 
Figure 210 .—Filistata hibernate Hentz; male. 

Figure 211 .—Fitetata hibernate; female; phot, by A. H. V. 

Figure212 .—Fholoue Hpuloidss; a f profile view, female; b, front of head'; 

c, epigynum; after Harks. 

Figure 218.-rHonse8pider (ThsridUm Upidariorum ); female; after JJmerton. 
Figure 214.—Venomous Spider (Lathrodeete gmmctricus ); a, female with 
cocoon; b, another female ; phot, by A. B. V. 

Figure 215.—King-legged Spider (iMoboru* geniculate ); a, dprsal view of 
female; (216) 6, palpus of male; c, epigynum; after Mam. 

Figflve 217 .—Gyoiosa caudate ; a, dorsal; 6, profile of female; after Emerton. 
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Figure 218.—Silvery Spider (Argyroepeira hortorum ); a, dorsal view of male ; 

b, dorsal view of female ; c, male palpi; much enlarged. 
Figure 239a .—Bpeira labyrinthea ; a, dorsal view. 

Figure 9195.—The same; male palpus ; after Emerton. 

Figure 220.—Wolf-spider (Lycosa Atlantica ); dorsal; phot, by A. H. V. 

Figure 221.—The same ; epigynum ; after Marx. 

Figure 222 .—Tapinattus melanognathus; a, dorsal view of male; b } c, palpi of 
male; after Marx. 

Figure228 .—Plmippus Paykulli; a, dorsal view of female; 5, male palpus; 

c, epigynum ; after Marx, 

Figure 224.—Cattle Tick (Ixodes bovi* Riley); after Packard. 

Figure 224a,—Mange-mite of cattle » after Murray. 

Figure 2246.—Bird-mite; after Murray. 

Figure 225.—Orange-rust Mite (Phyf optus oleivorus) 

Figure 226.—Cheese Mite (Tyroglyphus siro ); enlarged; after Howard. 

Figure 227.— Leaf-mite or Red-spider (Tetranychus Inmaculatus Banks); a, dor¬ 
sal view; b , tarsus and claw ; c, palpus; after Banks. 

Figure 228.— 4 ‘Red Spider” (T. tilarius CL.); a, dorsal view of male; 6, six¬ 
legged young of same ; a, tarsus and claw; after Murray. 

Figure 229.—House Centipede (Scutigera forceps ); natural size ; from Webster's 
International Dictionary ; after Marlatt. 

Figure 229a.—Galley-worm; Milliped. (Jw/us, sp.) 

Figure 260.—Sow-bug (Force!lio parmcornis ); after Miss Richardson. 

Figure 261 .—Leptotrichus granulatus ; enlarged ; after Miss Richardson. 

Figure 282.—a, Sow-bug or Slater (Forcellio 6, b\ PiU-bug (ArmadxUidium 

vulgar *); pbot. by A. H. V. 

Figure 288 .—Ligia Baudiniana x 1}^; a', uropodial spines. 

Figure 284 .—Ligia ocsanioa. 

Figure 285.— Philoscia Bermudeneis Dahl; a, enlarged; 6, uropodial spines; 

c f maxilliped ; d , mandible; three last figures, after Dahl. 

Figure 286 .—fflsenia fcetida ; a, mature worm with clitellus developed ; 
6, c y immature ; phot, by A. H. V. 

Figure 287.—Laud Planarian; dorsal view; after a sketch by Mr. Gosling. 

Figure 238.— Autographa f or Flusia, rogationis Gn., phot. A. H. V. 

Figure 289.—Moth (Qypsochroa sitellata ), phot. A. H. V. 

Figure 240.— JProdcnia eridania (Cr.) f phot, A. H. V, 

Figure 241.—Scorpion (Ctntruru* gracilis Ger.), phot. A. H. V, 

Figure 242.—Argonauta Shell, 1. 

Figure 248.-Flying Fish. Page lx. 

Figure 244.—Inscription on Spanish Rook. Page x. 

Figure 245 .—Laphygma frugipsrda ; after Packard, Page 956. 


242 
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EXPLANATION OF PLATES. 

Most of the following plates are half-tone reproductions from photographs 
made by my son, Mr. A. Hyatt Verrili, during our vmt to Bermuda in 1901.* 
Several relating to Botany were made by Hr W G Van Name, of our party, in 
May, 1901. A few photographs of scenery were purchased, and I was unable to 
ascertain by whom some of these were made Others are from drawings made 
by A H Verrili, as indicated under each. They were engraved by the Gill 
Engraving Company of New York. The pages referred to are the original ones. 

Plate L3JV. 

Figure 3 —Great Sound and Islets near Hamilton ; view from Spanish Point. 
Figure 2 -Cultivated Sink or Valley near Gibb’s Hill Light. Page 460. 

Plate LXVI 

Figure 1 —Hearn Bay and Hamilton Harbor from Gibb’s Hill Light. 

Figure 2.—Five Royal Palms, at Pembroke Hall, near Hamilton; Date Palms at 
the left. P.424. 

Plate LXVH. 

Group of Bamboo and young Palmetto, near Hamilton; St. Paul’s 
Church, Paget, in the distance, 1901. Phot by A H V. P. 427. 

Fiat* LXVIIL 

Figure 1.—Shelly Bay and Beach, looking eastward; the submerged ledges 
show as dark patches beneath the water, 1901. Phot, by A. H. V. 
P. 485, 47S 

Figure2 — Waleingham Bay; Cedars and Mangroves, 1901. Phot, by W. G. 
Van Name. P.489,470 

Plat* LXIX. 

Ancient Olive Tree; Somerset Island, 1901. Phot, by A. H V. P. 
684. 

Plate LXX. 

Paynter’s Vale and aged Fiddle-wood Tree, 1901. Phot, by A. H. V. 
P 488. 

Plate LXXI. 

Shore Cliffs on Harrington Sound, near Shark’s Hole; the base is 
much undercut by the waves, 1901. Phot, by A. H. V. P. 485. 

PfATK LXXII. 

Figure 1 —Tropic Bird at the entrance to its nest; the honey-comb structure 
of the limestone is well shown. Phot, by A. S. V., 196l. P. 
428, 679. 

* The number of photographs obtained during this visit was very large, 
'because Mr. Verrili took his horse and buggy to Bermuda and was thus able to 
visit all desirable localities at favorable those. 
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Figure 2.*—Abbot ’b Head on north aide of Harrington Sound ; a breeding-place 
for the Tropic 1 Birds. Phot, by A. H. V., 1901. 

Plat® LXXIII. 

Shark’s Hole and grove of young Cedars, 1901. Phot, by A. H. V. 
P. 488. 

Plate LXXIV. f 

Figure l.~ Mangrove Swamp : Mangrove, on the left; Black Jack, on the right. 
Figure 2.— Banana Patch in flower; wall covered by “ Life-leaf” ( Bryophyllum ). 
Phot,, 1901, A. H. V. P. 432. 

Plate LXXV. 

Sand-dunes and drifting Shell-sand at Tucker’s Town Beaoh, 1901. 
Phot, by A. H. V. P. 487, 474. 

Plate LXXVI. 

The same ; a nearer view, showing a section cut by the wind at (a), 
where the layers of sand aie partly consolidated. These Dunes 
are partly covered by the sea-side “ black-berry ” shrub (Secemla 
lobelia ), 1901. Phot, by A. H. V. P. 474. 

Plate LXXVU. 

Figure 1,—Serpuline Atolls or “Boilers” near Hungry Bay, March, 1901. 
Phot, by A. H. V. 

Figure 2.—Another group of the same, March, 1901, A. H. V. P. 486. 

Plate LXXVIII. 

Group of Serpuline Atolls near Hungry Bay, during a very low 
spring-tide in March, 1901, A. H. V. P 486. 

Plate LXXIX. 

Figure 1.—-Castle Island, from the Citadel, looking southeast; a, Ruins of 
Xing’s Castle; 6, Water Cistern; c, Stone Catchment Slope; d, 
Gurnet Head Rock, 1901, A. H. V. P. 460-460. 

Figure 2.—Castle Island; profile view of the JEolian Rocks of Gurnet Head; a, 
Ruins of Xing’s Castle; 6, Ruins of Southampton Fort, 1901, 
A. H. V. P. 455, 

Plate LXXX. 

Figure 1.—Pinnacle Rooks at Tobacco Bay (Coop Cove), near Fort Catherine, St. 
George’* Island, P.472. 

Figure 2.— Castle Island from Xing’s Castle; a, the Citadel or Devonshire 
Redoubt; 5, Ruined Barracks and Battery; c, Sea-wall or Pali¬ 
sade; o', a small seotion destroyed by the hurricane of Sept. 
12, 1899; d, Barracks (part of the roof recently repaired); e t 
Castle Point of Main Island, 1901, A. H. V. P. 450. 
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Plate LXXXI. 

Figure 1.—Cresphontes Butterfly (fferaclidta ereaphontta , or ihooa (L.), just 
emerged from its chrysalis on which it rest*, expanding Its wings, 

* % natural else. Photographed from life by A. H. V. P. 750. 

Figure 2.—The same, three view® of the larva*; c, larva about to change to pupa, 
% natural site. Photographed from life by A. H. V. 

♦ 

Platic LXXXII. 

Figure 1.—Monarch (Anoaia plemppus), dorsal view of a living speoimen 
recently emerged from it* chrysalis. Phot, from life by A. H. V. 

Figure 2.—The same. Ventral view. P. 768. 

Figure 8, a, b.—Larvae of the same. Phot, from life. 

Figures 4, 5.—Viceroy (Baailarchia archippua) ; dorsal and ventral views. All 
% natural size. Photographed from nature by A. H. V. P. 764 

Plate LXXXIII. 

Figure 1.—iQueen Butterfly ( Anoaia berenice, var. stHgoaa) ; natural size; lower 
surface of male. P. 765. 

Figure 2.—Monarch ( Anoaxn pfexippus), just emerged from and resting on 
pupa ; natural size, from life. Phot., A. H. Verrill. P. 768. 

Plat* LXXXIV. 

Portion of the low limestone Cliffs near Hungry Bay, showing ancient 
fossil Casts of Palmetto stumps, (1-4, etc.) Some of these (as 1 
and 4) start below b, the Base Book ; others, like 2 and 8, start 
above it in the less compact ACollan Limestone (6'); <2, the JEolian 
sand-beds, which are here thick and much cut out by the 1800 
hurricane. Sea-side Grapes above, 1901. Phot,, A. H. V. P.470. 

Plate LXXXV. 

The same section; a nearer view of some of the same group of 
cavities, P. 470. 

Plate LXXXVI. 

View of the same strata, from the bank above, to show the grouping 
of the cavities. The dark colored patches are remnants of a bed 
of hard Bed-clay, in whieh all of the cavities started, 1001. 
Phot, by A. H. V. P. 479. 

Plat* LXXXVII. 

Natural Arches at Tucker's Town Beach, looking west, 1001. Phot, 
by A. H. V. P. 487, 478. 

Plat* LXyxVHL 

Figure 1.—Cathedral Bocks, looking south, 1001. Phot, by A. H. V. P, 428,478. 

Figure 2.—Honeycombed South Shore Cliff of ASolian limestone* with a pot¬ 
hole at base on the right side. Phot, by J. B. Heyl. P, 478. 

Plate LXXXIX. 

Cathedral Books, looking northward. Phot, by A. H. V, P. 428,474. 
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Plat* X0. 

Figure 1,—One of the Walsingham Caves, with water in the bottom. P. 441. 
Figure 9.— Pinnacle Rocks at Tobacco Bay, near Fort Catherine, St. George’s 
Island. P.474. 


Plat* XC1. 

Another of the Caves at Walsingham, with water in the bottom, 
1901. Phot, by A. H. V. P. 441, *70. 

PLAT® XCU. 

Same Cave as shown in the last plate; a different part, 1901. A. H.V. 

Plat* XCI1I. 

Figure 1.—Peniston’s Cave ; view of the middle portion. P. 488, 471. 

Figure S.—The same Cave; view of the lower portion. Both photographed by 
A. H. V., 1901. 

Plat* XCIY. 

Figure 1.—Bermuda Lobster ( Fanuliru # argun). P. 705. Photographed from 
nature by A. H. V. 

Figure 2.—1, 2, Devil fishes (Octopus rugosvs); much reduced; 8, “Hock- 
sucker” (Chiton mannoreun); 4, crab (Geograpaus iirtcfa#), as 
seised by Octopus; 5, fragments of the Spotted Cowry ( Cypr&a 
exanthema) and of the Cliff-crab (Qrapsus grapeus) destroyed 
by Octopus; 6, Squid (Loligo Pealei)\ 7, common Starfish {Aeteriait 
Unuitqnna ); 8, Red Sea-anemone {Actinia Bermudensis ); 9, Green 
Sea-anemone (Aiptasta tagetes). From a drawing, by A. H. V. 

Plat* XOV. 

Figure 1.—Coney; Nigger-fish; Guativere; Ouatilibi (Bodianus fulvus (L.) 
Jord. and Ev.) P. 701. About natural size. 

Figure 2.— Hamlet; Hamlet Grouper (Epinephelu* striate# (Bloch) Jord. and Ev.) 
About J natural size. P. 701. 

Figure 8.—Yellow-finned Rockfish or Grouper (Myctcropcrca venenosa (L.), apua 
(Bl.) J. and Ever,) About yi natural aize. P. 699. 

Figure 4.*—Tiger Rock-fish (Mycteroperca tigris (Cuv. and Val.) Boulang,). 

About natural size. All much reduced; after drawings from 
life and photos from mounted specimens for details, by A. H. 
Verrill. 

Plat* XCV1. 

Figure 1.—Scissors Grinder; Bermuda Cicada ( Cicada Bermudiana , sp. nov.); 
male; x 1 P. 786. 

Figure 2.—The same, under side of smaller male; x 

Figure 8.—North American Cicada {C. tibicen); natural size. 

Figure 4.—Orange branch and fruit infested by the Purple Scale (MytilaspU 
cttrtoola), x P. 808. 

Figure 5.—The same scale on another branch; c, Ghtonaepis citri , white male 
scales; x ltf. 
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Figure 0.—Orange branch more enlarged; a, Purple Scales; adult females; c, 
Chionaspiz aitri; male scales; from life. All phot, by A. H* 
VerrlJl. 

Plate XCVlI. 

Figure 1.—Rose-banded Sphinx (Phlegothontius cingnlatu*)\ }' B natural size. 
P. 760. Photo, by A. H. V. 

Figure 2.—Larva of the same, on Morning Glory ( Ipomasa purpurea ); natural 
size. Photographed from life by A. H. V. 

Plate XCVIII. 

Figure 1.— lianasa euchlora ; x 8. P. 798. 

Figure 2.— Orthezia imigniz Douglas; x 0. P, 800. 

Figure 8.—Cut-worm Moth (Agrotiz ypnilon (Rofct.); x P. 771. 

Figure 4.—Out-worm Moth (Perldroma inciviz (Guen,); x 1$, P. 771. 

Figure 5.—Cut-worm Moth ( Feltia maiejida (Guen.); +1J. P. 772. 

Figure 6.—Grass Moth (Remigia repanda (Fab ); + 1J. P. 774. 

Figure 7 .—Autographa, or Pluzia, ou Guen.; x 1J. P. 775, 

Figure 8,— Autographa, or Phuritx, ou Guen. P. 775. 

Figure®.— Ogpzoehroa ziteltata (Guen.); + 1}, P 770. 

Figure 10.—Snout-beetle ( THaprepea ); x 8. P. 785. All photographed by A. H. V. 

Plate XCIX. 

Figure 11.—7Yw sealer; xl%. P. 792. * 

Figure 12,— Trojr zuberozuz / xl%. P. 792. 

Figure 13.—Click-beetle (Monoorepidiu* lividuz (Dej.); x P.795. 

Figure 14.—Ground-beetle (Agonoderuz lintola (Fab.); x 8>£. P. 797. 

Figure 15,— Trox zeabrozuz Beauv.; x 1 %. U. S M not Bermudian. 

Figure 10.—White Ant ( Caloterm.es eaztaneuz); x 8%. P, 817. 

Figure 17.—a, 6, o, Frosted Leaf-hopper ( Ormeni$ pruinoza (Say). P. 801; o, 
Leaf-bug (Lyguz, sp.); both x2f. Phot. A. H. V. 

Figure 18.—Carolina Grasshopper (DizsozUirtz Carolina), resting on sand, show¬ 
ing protective ooloration; nat. size. P. 821. Phot, by A. Q. V. 

Figure 19.—a, American Cockroach (P. Americana) ; an Egyptian specimen ; 6, 
Surinam Cockroach; a Mexican specimen; both identified by 
Saussure. P. 824, 825. Phot, by A. H. V. 

Figure 20. - Australian Cockroach (Periplaneta Auntralazias), xlJ4; a, adult 
male; b , female; e , larva; <1, nymph. P. 825. Phot, by A, H* 
V., from Bermuda specimens. 

Plate 0. 

Figure 1.—Centipede (Soolopendra zubzpinipez); natural size. P.842. Photo¬ 
graph from life by A. H. V. 

Figure 2.—Centipede ( Scolopendra zubzpinipez); under side of anterior part, nat. 
size. Phot. A. H, V. 

Figure 8.—Head and poison fangs of Centipede; a , antennae; b, palpi; c?, c', 
poison fangs or first pair of thoracic legs; <2, their basal joint; e, 
second pair of legs. 
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Figure 4. —Tetrastemma agrinola ; compressed and viewed as & translucent 
object; x 2; a, cephalic ganglions; o, oesophagus; y t g 9 intestine; 
x, anus ; r, proboscis* pore ; p> p\ proboscis sheath; l, its liga¬ 
ment ; d, armature of proboscis; after Mosoley. P. 847. 

Figures 6-0.—Black Sea-side Earwig (Anisofabin maritima ); 0-8 are specimens 
from Thimble Islands, Conn.; 7 is an adult male; others females; 
0 is a female from Bermuda, x 1 J 4 . P. 837. Phot. A. H. V. 

Plate Cl. 

Figure 1.—Trunk-back Turtle. Taken at Bermuda in 1901. Weight abont 900 
pounds. P. 097. Phot, by L. Mowbray. 

Figure 2.—Hawksbill Turtle. Weight about 00 pounds. P. 094. 

Figure 8.—Young Sperm Whale, taken off Bermuda in 1901. Length about 
28-80 feet. (See p. 690.) Phot, by L. Mowbray. 

Plate Oil. 

Portrait of Admiral Sir George Somers, the “Father of Bermuda,” to whom 
the original settlement, in 1011, was mainly due. He died in Bermuda, Nov. 
9th, 1610, aged 00. His heart was buried, by his request, at St. George's, where 
a suitable tablet marks the spot. His body was taken to England for burial, 
at Whit-ehurch, Dorsetshire. See pages 087-540. He was evidently a man of 
great ability, courage, and fortitude. According to Fuller , Worthies, 1622, he was 

a lamb on the land; so patient that few could auger him,” but “ a lion at sea, 
so passionate that few could please him.” Ho was born at or near Lyme Regis, 
1554; knighted in 1004. The engraving is copied from a copper-plate of an 
authentic unpublished portrait that has remained continuously with his descend¬ 
ants* and of which a copy, made by Lieut.-t’ol. B. A. Branttl, was secured by 
Governor Lefroy, See pp. 041, 878. 

Plate CIIL 

Portrait of Capt. John Smith, Historian of Virginia, New England, and the 
Summer Isles, 1024-1682. See Bibliography, p 804. 

He was one of the original settlers of Virginia in 1607, and waB chosen presi¬ 
dent of the Jamestown, Va,, colony in 1608-9. There is no evidence that he 
ever visited Bermuda. (See pp. 552, 054.) The engraving is from an ancient 
copper-plate, representing him at the age of 87 years, in 1610. He was bom in 
Lincolnshire, Eng., Jan., 1079; died in London, June, 1082. 

For the fate of Pocahontas and her three maiden companions, see p. 514, note* 

Plate CIV. 

Portrait of the late General Sir John Henry Lefroy, Governor of Bermuda 
from 1871 to 1877. A worthy contributor to the History and Botany of Ber¬ 
muda. From a photograph presented to J. M. Jones in 1877, See p. 808, note. 

Governor Lefroy was the compiler and editor of the “Memorials of the 
Bermudas,” in 2 volumes, 1877-9, and of the u Historye of the Bermudaes or 
Summer Islands,” by Governor Nathaniel Butler, 1882. These two works con¬ 
tain most the* is known of the history of the Bermudas during the 17th century. 
He was also author of an important work on the Botany of Bermuda, Washing¬ 
ton, D. 0., 1084, and many other works. See Bibliography, pp. 851-859. 



ERRATA. 

Page 497, line 8, for Empress Eugenie read Prinoese Louise. 

Page 600. add to foot-note. This cedar arm also recorded froto 
the same locality hy Grieebach, in 1140, Bay Soc., v, i, p. 880. 
Page 619, line 9, for Wing read Ming. * 
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Abolition of slavery in 1834, 560, 

Absence of streams and springs, 467. 

Acacia Arabics, 646. 

Acacia, common, 645. 

Aeaoia lebbcck, 647. 

Acacia paniculatft, 654. 

Acanthia loctulartuS, 71)8. 

Accidental introduction of weeds, 626. 

Achatiim columana, 868. 

Acbraa sapota, 041. 

Aorostichum anremn, 467. 

Act against baptizing negroes, 565. 

against taking white-bone por- 
gaye,” 704. 

against drawing pilchards and ffrye 
to make oyle, 708. 

against the spoyle and havock of 
the caliowes, 678. 

agaynst the killing of over young 
tortoyses, 691. 

against intermarriage between ne¬ 
groes and whites, 568. 

for banishing free negroes, 561. 

for the preservation of the breed of 
birds, 678. 

for the preservation of wilde foule, 
681. 

requiring every owner or sharer of 
land to plant 50 mulberry trees, 
642. 

to compel free negroes to be appren¬ 
ticed, 1672, 566. 

to enslave negroes, 1674, 561. 

to restrayne the insol encies of ne¬ 
groes, 561. 

to prohibit importation of slaves, 
1674, 566. 

Actinia, 909. 

Aotoniscus ellipticos, 845. 

Adiantnw belhun, 578, 574. 

Admiral Somers, Virginia letter, 1610, 
596,878. See Somers. 

Tiuffs. Com. Acad., You XI. 


Admiralty Charts, 487. 

ASgcria exitiosa, 689. 

ifDolian limestone, 465, 466, 478. 

/Esehna, 818. 
ingens, 815. 
virous, 815. 

ASschniaa, 814, 

ACthua, 800 

Agaricia fragilis, 505. 

Agassiz, L , Contributions to Nat. Hist, 
of United States, 692. 

Agave, 488. 

Americana, 657. 

Ago of Avocado Pear, 687. 
of Cedars, 607. 
of Cyoad, 485. 
of Kiddle wo*»d tree, 488. 
of Lee-ehee, 688. 
of Mahogany tree, 865. 
of Olive trees, 684. 
of Koyal palms, etc., 865. 
of Tamarisk hedge, 865. 

Ageratum Mexicanum, 626. 

Agonoderus lineola, 797. 

Agouum punctiforme, 797. 

Agranlis vanillas, 765. 

Agriculture, decline of, after 1880, 491. 

Agriolimax lams, 784, 

Agrion hastatum, 818. 
iners, 818. 

Agrionina, 818. 

Agriotes manous, 794. 

Agrotis annexa, 770. 
inoivis, 769. 
lnbaieuns, 769. 
maledda, 769, 772. 
suffosa, 769. 
telifera, 769. 
ypsilon, 769, 771. 

Ague Toad, 720, 824, 

Ailanthus glandulosa, 644. 

Aiptasia tagetes, 909. 
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Akee, 637. 

Aland* arveosis, 724. 

Albia&ia lebbek, 647. 

Alois multilineata, 890. 

Verrillata, 890. 

Alcyonidiuin eokiuatum, 868. 

gelatin oBum, 868. 

Alcyonium digitatura, 868. 

Alder, 621. 

Aleurites triloba, 649. 

Alexia, 728. 

Aleyrodes, 898. 

Algte, number of, 574. 

Allecula obsoura, 797. 

Allen, Harrison, Monograph of the Bats 
of North America, 718. 

Allen, Hon 0. M., 484. 

Alley of Limes, 444. 

Alligator Pear, 687. 

Allograpta obliqua, 745. 

Alloptes phaStbontis, 841. 

Allspice, 640. 

Almanac, Bermuda Pocket, 725. 
Almond tree, 647. 

Aloes planted, 625, 827. 

Aloe, Barbadoes, 657. 
bitter, 657. 
blue, 858. 
giant, 657. 
golden, 657. 

Mexican*, 668. 
striata, 658. 
var. varieg&ta, 658. 
v era Aloe vulgaris, 857. 
vulgaris, 627. 
xylonaoantba, 658. 

Amalia gagates, 784. 

Amberftsh, 505, 701. 

Ambergris, 517, 545, 546, 548, 551, 617, 
618. 

American bread-root, 824. 

Crow, 082, 681, 

Goldfinch, 429, 724, 
prisoners of war, cruel treatment 
of, 516. 

Quail, 429, 662, 721. 

Bed Cedar, 600. 

Swan, 668. 

Toothed SnaU, 782. 

Amount of whale oil shipped, 522. 


Ampelopsis qnlnquefolia, 575, 058. 
tricuRpidataseVeitchii, 858. 

Amphibians: Great Surinam Toad; 
Agua Toad, 726. 

Ampin oxuh, 484. 

Am) dalus Persica, 688. 

Analyses of Bermuda Soils, 492. 

Ananassa sativa, 628. 

Anax Junius, 818, 814, 815. 

Anchomenus eincticollis, 797. 

Anchorages or submerged lagoons; bot¬ 
tom deposits, 465, 482. 

Ancylooheira decora, 794. 

Anoylns rivularis, 868. 

Angel-ftsh, 484, 438, 700, 702. 

Angelichthys ciliaris, 700. 

Angoumois Grain-moth, 779. 

Anguilla, 701. 

Anise, 525, 623. 

Anisolabi* antennata, 828. 
maritima, 827, 871. 

Anisomorpba bnprestoides, 828. 

Anobium pertinax, 871. 

Auolis principalis, 726. 

Anomalgrion hastatnm, 818, 814, 

Anomis erosa, 890. 

Anona murioata, 688. 
reticulata, 638. 
squamata, 688. 

Anopheles, 511, 745. 

Anosia berenice, 764. 
plexippus, 756, 768. 
jjtrigosa, 765. 

Anous atolidus, 667. 

Ant, agricultural, 755. 
black, 755. 
garden, 754, 755. 
house, 754, 755, 889. 
jumping, 756, 
pavemenf, 754, 755. 
white, 789, 817, 894. 

Anthomyia ceparum, 742. 
lepida, 742. 

Antfarenus scrophulgria^ 795. 
varius, 795, 
verbasci, 795. 

Anticarsia, 788. 

Ant-lion, 788. 

Anyphrena velox, 882* 

Auypbam* Verrilli, 882, 
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Aphauiptera, 744. 

Aphids, 802. 

Aphis brassiere, 802. 

Wolf, 796. 

Aphodiua fimctarius, 792. 

mricola, 792. 

Apis melliflca, 750. 

Apparition of ghostly ships, 014, 
Apple, 699. 

Rose, 640. 

Sugar, 668. 

Apricot, 575, 669, 640. 

Aqua-vitoe, 597. 

Arachnida, 829. 

Arachnids, introduction of, 829. 
Arreocerus fasciculatus, 786, 
Aranreina, 829. 

Arauoarian pines, 626. 

Ardea candidissima, 680. 
egretta, 680. 
hexodias, 680. 

Areas of the different islands, 465. 
Areoa catechu, 652. 

Arenaria alsinoides, 576. 

Argonauta, 905. 

Argynnis paphia, 870, 871. 

Argyrodes nophil®, 862. 

Argyrottpeira hortorum, 882, 867, 8B8. 
Aristoloohia trilobata, 661. 
Armadillidinm vnlgare, 844. 

Army-worm, American, 772, 896, 956. 
Arrow-root, 448, 561, 624. 

amount exported, 560, 561. 
Arsenic Plant, 657. 

Artichoke, English, 628. 

Artocarpua incisa, 642. 

integrifolia, 642. 

Arvicpla ailiarins, 869. 
gregaria, 869. 
socialis, 869. 

Ascension Island, early trade at, 560. 
Asolepias Butterfly, 756, 708. 

cttraasavica, 627. 

Ascyrum crux-audre®, 652. 

liypericoides, 652* 

Ash, West Indian, 658. 

Ashmead, W. H„ 758, 889. 

Amilus, 740. 

Asitnina triloba, 761, 

Asnidiotas anrantii. 810. 811. 


Aspidiotus ficus, 893. 
bed one, 898. 

Maskelli, 811. 

Ncrii, 810, 893. 
pemiciosns, 804, 811. 

Aspidium aeuleatum, 575. 
ooriaceuxn, 578. 

Aspleuium Laflanianum, 574, 575. 

A. dentatum, 575, 

A. rhyzophyllum, 575. 

Asterias tenuispina, 909. 
Asterolocanium bamlrasre, 898. 
Astragali nil« tristis, 724. 

Astrocaryum aureum, 651. 

Astrologers, 614, 619. 

Atalapha cinerca, 718. 

Atriplex cristata, 585. 

Atropinre, 817. 

Atropos divinatoria, 819. 

Attagenus pieeus, 796. 

Audubon’s Shearwater, 456, 674. 
Augochlora, 752. 

Aulacaspiw elegant*, 898, 

Aulacostethus simulans, 800. 

Auricula midre, 868. 

Australian Lady-bugs, 805, 893. 
Autographa ou, 910. 

rogationis, 889, 891, 905. 

Avicenna nitida, 585, 622. 

Avocado Pear, 425, 687. 

Pear, scale-insects on, 804, 808,898. 
Ayres, 668. 

Buccharis glomeruliflora, 588. 

hetorophylla, 588. 

Bahama Ground*dove, 722, 888. 
Bahamas, Birds of, 679. 

Bailey’s Bay, 485. 

Bay Island, 506. 

Baleena oisarotioa, 688. 
glaoialis, 688. 

Balrenoptera physalus, 688. 

Bald-cootes, 668. 

Balsam of Peru Tree, 646. 

Bamboo, 427, 651. 

soale-inseot, 898. 

Bambusa vulgaris, 651* 

Banana, 425, 525, 627. 

Dwarf, 628. 

Old Bermuda. 428. 
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Banana, Thumb, 628. 

Banasa euuklora, 798. 

Bangs, Outram, And Bradlee, Tlios. S., 
on Bermuda birds, 725. 

Bank®, Nathan, 789, 809, 817, 880, 882, 
888, 840, 841, 842, 892, 894. 
Barbadoes Gooseberry, 640. 

Juniper, 600. 

* Pride, 653. 

Barke, 620. 

Bark-lice, 802, 808. 

Bartram, John T., 674, 678, 717, 788. 

John T., lists of shells, 780. 

Basil, 638 

Basislarrbia archippus, 764. 

Baskets, exported, 531. 

Bassett, Sarah, bnmed at stake, 885. 
Bastard Cedar, 644. 

Bat, gray, 718. 
hoary, 718. 
silver-haired, 718, 
vanupyre, 867. 

Batatas edulis, 660. 

Bathyphantes, 886. 

Battes (bats), 668. 

Bauhinia parviflora, 645. 

raeemosa—parviflora, 645. 
porrecla, 654. 
racemose, 645. 

Vahlii, 645. 

Bay Bean, 580. 

Bayberry, 579. 

Bay Lavender (Toumefortia), 476. 

Bay ley, Jpbn, 481, 

Busana, ducked, 431. 

Beaohes, 485, 476, 

Beans. 545, 638. 

Bean Tree, 046. 

Bean weevil, 787, 788, 

Bed-bug, 737, 798. 

Beddard, Prank H., 847. 

Bedellia minor, 781. 

Beeby or bibby, 424, 595, 596* 597. 
Beef, export of, 521. 

Bee, honey, 750. 

Bee-moth, 779. 

Beet, 580, 628. 

Beet Army-worm, 778, 896, 

Beetle, bacon, 798. 
bread, 791, 798. 


Beetle, capiicora, 790. 
carpet, 795. 
cigarette, 791, 798. 
click, 794. 
drug-store, 798, 
dung, 792. 
fire, 793. 
flea, 788, 789. 
flour, 787, 788. 
ground, 797. 
ham, 798, 
hide, 792. 
lamellicorn, 790. 
larder, 795. 
leaf, 788. 
long-homed, 790. 
meal, 787. 
museum, 795. 
rove, 796. 
skin, 792. 

skipping or snapping, 794. 

spider, 793. 

tapestry, 795. 

tiger, 797. 

tobacco, 798. 

water, 796. 

Beetles, 784. 

Beets, exported, 580, 

Bell, Gov., Proclamation by, 681. 
Bella-moth, 709. 

Benets 1,465. 

Ben-oil Tree, 648. 

Berkeley, Bishop George, 685, 810,851. 
Bermuda, Bibliography, 849. 

birds in Amer. Jour* Sci, 722, 725. 
birds in Auk, 722, literature of, 725. 
Cedar, its history and uses, 599. 
climate, 494,498,499-508,508,509. 
Compauy, 449-464, 586, 545, 546, 
548, 551, 556-570, 597, 598, 600, 
601, 004-609,618, 688,641, 642. 
discovery and early history, 588. 
distances from American coasts, 
464. 

forms and extent of the islands and 
Teefs, 460. 

general description of the scenery, 
climate, harbors, waters, etc*, 416, 
geographical position, 464, 
health and diseases, 495,510,617* 
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Bermuda, Hundred, 069. 

latitude and longitude, 464. 

Lizard, 451, 697, 889. 

Lobster, 705. 
maps, 480. 

Palmetto, endemic, 579, 574. 

Palmetto, its history and uses, 568. 

population, former, 568-570. 

population, present, 571. 

reefs and flats, 488. 

seal, 584. 

slavery, 500. 

soil, its origin and composition, 
490, 492. 

squalls or gales, 497. 
tables, comparative, of temperature 
and wind, 508. 

temperature, 494,495,498,499, 500, 
502, 506, 508, 509. 
tides and currents, 489. 

Bermudes or Bermudez, Juan de, 418, 
588, 012. 

Bernard, Governor John, death of, 515. 
Bibby, see Beeby, 595. 

Bibionidie, 740. 

Bibliography, 725, 849. 

Biokmore, A. S., 828. 

Bird-lice, 819, 820. 

Bird‘mite, 841, 842. 

Bird pepper, 655. 

Birds, Bermuda, in Amer. Joum. Sci., 
722, 725. 

Bermuda, Godet on, 869. 

Bermuda, lists of, 725. 

Governor Butler’s aoeount, 065. 
exterminated, 066-682. 
introduced, 062. 
native, breeding, 661, 662. 
original abundance of, 661. 
protective laws, 078, 680, 681, 886. 
singing, 429. 
tameness of, 429. 

Bishop, Ooo. A., 789, 744,788, 789, 799, 
802, 804, 807, 808, 811, 986, 891.' 
892,898. 

Bitters (bitterns), 662. 

Bivalves : scallops, oysters, fto., 709. 
Black Berry (Sceevola), 476, 588, 
Black-beetle, 825. 

Black Oticket, 822, 828. 


Black Mangrove, 585, 622. 

Mulberry, 025. 

Scale-insect, 806, 807. 

Blackjack, 448, 022. 

Black Moll, sold, 502. 

made executioner, 562. 

Blapstinus raetallious, 787. 

Blasphemy, trials for, 877. 

Bl&tta occidentals, 871. 

orientalis, 871. 

Blattidap, 828. 

Blighia sapida, 687. 

Blockade-running, 444. 

Blolly, 575. 

Blow-fly, 740. 

Bluebird, 429, 002, 888. 

louse of, 820. 

Blue-bottle fly, 740. 

Blue Cut, 488, 

Blue-eyed Grass, 572, 574. 

Blue Oldwifc, 484. 

Blue-tailed lizard, 720. 

Boasting-bird I. [Boatswain-bird], 680. 
Boatswain Bird, 080, 888. ' 

Boaz Island, 485, 466. 

rare plants on, 576. 

Bobwhite, 429, 721. 

Bodianus fulvus, 909. 

Boers on Tuckers I,, 470. 

BoilerH, 486. 

Bois immortelle, 640. 

Bollinan, C. H., 848. 

Bombay ceiba, 648. 

Bomb-lances, 887. 

Bombyeid moths, 789. 

Bonaventuru, wreck of, 584, 611, 829, 
Bond, Rev. Sampson, 505, 618. 

Bondue-seeds, 580. 

Bonetas, 700. 

Book-louse, 819. 
tiorrichia arborem ens, 582. 

frutesoens, 582. 

Bottom deposits, 482. 

Botys adipaloides, 782. 
hyalinatalis, 770. 
luoernalis, 770. 
marginalis, 776. 

Bougainvillaea glabra, 661. 
spectabilts, 661. 

Bounty paid on otows, 680,682,887,888. 
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BoussingauUia baselloides, 661. 
Bow-head, 688. 

Box, 058. 

Box Briar, 57K, 582 
Bush, 575 

Boyle, Cavendish, on rainfall, 867. 
Boys, eolfl to the highest bidders, 567. 
Brackish ponds, 466. 

Brain corals, 484. 

' * 

Brake, or bracken, 467. 

Bran gm au, Capt, 462. 

Brass Tahlets, 611, 615. 

Brassen Valley, 017. 

Bread Beetle, 798 
Bread Fruit, 642. 

Bread-root, American, 624, 

Breames, 700 
Bream Shoals, 489 

Bridewell prisoners imported, 518, 601. 
Bright-eyes, 782. 

British Medical Journal, 511. 

Broad Scale-insect, 807. 

Broom, 575, 580, 

Brothers Islands, 456, 465 
Brothers Islands burned for rats, 601. 
Brown, Governor, 685. 

Brown Spider, 888. 

Bruch us Ohinensis, 786, 788. 
obtectus, 788. 
pisi, 788. 

pisorum, 785, 788. 

Bruero, Governor, 456. 

Bryant, Dr. Henry, 679. 

Bryophyllum calyoinum, 482, 627, 
Bubonic plague, early epidemics of, 
512, 518. 

Buccaneers and pirates, 588, 688. 
Bucoinura lunatum, 868. 
reticulation, 868. 
undatum, 868. 

Buck-eye Butterfly, 762. 

Buckley, Lieut., 561. 

Buddleja Americana, 655. 

Madagascarensis, 655. 

Buffalo Bug, 795. 

Bufo agua, 726. 

Bugs, 798. 

Leaf, 798, 799. 

Plant, 799. 

Stilt, 799. 


Buildings Bay, 540, 541, 542. 

Bulimus lubricus, 868. 

Bulletin U S. Nat. Museum, No, 25, 

725. 

Bumble-bees, unknown, 789. 

Bunnion, John, indictment, 681. 
Bunting, 862. 

Bupresiids, 794. 

Buprestis decora, 794. 

Buried cottage in sand dunes, 474. 
treasures, 449, 610. 
treasures on Cooper’s Island, tra¬ 
ditions of, 610, 615, 617-619. 
treasures on Ireland Island, 610- 
616. 

Burning of islands to kill wood-rats, 
552, 601. 

Burnt Point, 601, 

Burr-bark, 575. 

Bush, 575, 577. 

Grass, 586. 

Busck, Aug., 781. 

Butler, A. G., 781. 

Butler, Gov. N athaniel. See Gov. Butler. 
Hisfcorye of the Bennudoes, author¬ 
ship of, 552. 

quotations from, 447, 448, 451,452, 
458, 460, 518, 514, 517, 520, 525, 
540, 546, 647, 552, 567, 568, 588, 
598, 615, 618, 686, 670, 671, 678, 
679, 701, 712, 720, 787. 
on native insects, 786, 787, 784. 
Butterflies, 756. 

assembling of, 764. 
imitative colors of, 764. 
migrations of, 756, 757, 764. 
Butterfly, Asclepias, 768, 764. 

Buck-eye, 762. 

Cabbage, 759. 

Citron, 758, 759. 

Oresphontes, 759. 

Elm, 761. 

Milk-weed, 768. 

Monarch, 768. 

Musk, 762. 

Nettle, 761. 

Orange-tree, 759. 

Peacock, 762. 

Pearly-eye, 766. 

Queen, 764, 765. 
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Butterfly, Red Admiral, 761. 

Sulphur, 757, 758, 759. 

Thistle, 760. 

Viceroy, 764. 

Button-weed, 576. 

Button-wood Tree, 581, 090. 

Uabally (cavally), 700. 

Cabbage Aphis, 809. 

Beetle, 785. 

Palm, 595. 

Plant-louse, 802. 

Cacao-tree, 531 
Oaea-roche [Cockroach], 787. 

Caelielot, 089. 

Cactus, 432. 

Caddis-flies, 782. 

Ctesalpmm bondncolla, 575, 580, 890. 

pulcherrima, 053. 

Oahow, 442, 534, 061, 608-077 
C&janu* lndious, 053. 

Oakile roqualis, 579. 

Calabash tree, 440, 047. 

tree, Moore’s description, 440. 
Calandra granaria, 784. 
cryza*, 785. 
palmarnm, 651. 

OalHoarpa ferruginea, 570, 050. 
Callidryoe eubule, 758, 759. 

Oallipliora vomitoria, 740. 

Calopyllum calaba, 652. 

Caloterwe* castanens, 817, 894. 
Camberwell Beauty, 761. 

Camelo, Ferdinaudo, page x, Introduc. 
Canavalia obtuaifolla, 580. 

Cancer pagurus, 868. 

Caudal abra-flo wer, 627. 

Canna edulis, 525. 

Cape Gooseberry, 641. 

Whales Biscay Right Whale, 688. 
Capricorn-beetles, 790. 

Caprifloation of figs, 682. 

Capsicum annuum, 655. 
boccatum, 655. 
frutescens, 655. 

Capsids, 799. 

Carabids, 797. 

Ca«dinal*bird, 428, 662-668. 
Cardiospermum halicacabum, 575. 
Car&isoma Guanhumi, 449, 676, 707. 


• Carduelis oarduelis, 723. 

} Caretta imbricata, 694. 

squamata, 694. 

Garex Bermudiana, 574, 576, 

Oariea papaya, 629. 

Carolina Grasshopper, 821. 

parroquets, 665. 

Carpet Beetles, 795. 

Carrots, 532, 028. 

1 Carter, Christopher, 454, 517, 518, 544, 
| 548, 546, Otf, 01H. 

i Uwwivft, 834, 535, 634, 656. 

Cassiu bacillaris, 045. 
birapsularis, 059. 
fistula, 645. 
glauca, 053. 

Cassis rufa, 808. 

Castle Harbor, 418, 442, 448, 505, 674- 
076, 678, 088. 

Island, 441, 450-405, 015-630. 

t 

' Castor Oil, manufacture of, 523. 
i oil plant, 523, 025. 

I Casunrina eq uiset if olia, 049. 

I Catalineta. 504. 

j Catbird, 429, 589, 602, 003, 869, 888. 

feeds on poison ivy seedB, 589. 

, Cat Flea, 749. 

Cathedral Rooks, 427, 473. 

Catherine Point, 484. 

Catholics, banished, 509, 570. 

I deported to Barbadoes, 1072, 570. 

j Oatopsila eubule, 759. 

Cat shark, 523. 

Cattle and other animals, 719. 

Caudell, A. N., 827. 

Causeway, 441, 442. 

destruction by hurricane, 442. 
Cavallies, 701. 

Cavallo, 702. 

Caverns and Grottoes, 488, 441, 448, 
470, 471. 

Oaves: Joyce’s, Paynter’e, Chalk,Chnrch, 
Cooper’s, Hall’s, Basset’s, 471. 
Penlston’s, 488, 471. 

Walsingham, 441, 470. 

Caystrell (Kestrel), 665. 

Cedar Avenue, 428. 

Barbadoes, 600. 

Bermuda, found in Jamaica, 600. 
berries, eaten by settlers, 600. 
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Cedar beny-bug, 798. 

logs of, five feet in diameter, 007. 
lumber, early exported, 491, 518. 
lumber used for boats, vessels, 
chests, etc., 000-008. 
planks 80 and 89 in. wide, 421, 007. 
red, Amorican, 421, 000. 
ships, 608. 

Cedars, age of, at the ohuroh In Pem¬ 
broke, 607. 

at Devonshire church, 607. 
early destruction of, 420 421, 598, 
599-608. 

exportation prohibited, 421,002-000. 
large, on Coopers I., 019. 
on St. Davids I., 601. 
laws to protect, 002-000. 
native, 421, 599. 

timber, early shipment of, 421, 000. 
white, 047. 

Celery, 582. 

Oeltis ocoidentalis, 575. 

Cenchrus tribuloideB, 586. 

Cenobita cliogenes, 464, 708. 

Centipedes, 842. 

Centrums gracilis, 894, 895. 
Century-plant, 488, 057. 

Oerambyoida, 790. 

Ceratitis capitata. 748. 

cltriperdu, 748. 

Ceratonia siliqua, 645. 

Cermatla forceps, 848. 

Ceroplastes Floridensia, 800, 808, 898, 
Chcetopais aanea, 744. 

Chafers, 790. 

Chaff Scale, 811. 

Chalk, 482. 

Challenger, ship, 474. 

expedition, Botany of, 598. 
Chalybeon cooruleum, 758, 754. 

Chama, 710. 

Change from wood to stone dwellings, 
008. 

Changes in climate, 492. 

in Flora and Fauna due to man, 582. 
Channels or Cuts through the Beefs, 
460. 

Blue Cut, 488. 

Castle Harbor, 489. 

Chub Out, 488. 


Channels, Hog-fish Cut, 487, 489. 

Main Ship-channel, 481, 487. 

Mi lie-breaker Cut, 487. 

North Rocks, 487. 

St. Georges, 487, 489. 

Throe-hills shoal, 488. 

Character and Origin of Original Flora, 

I 571, 

of the Original Avifauna, 001. 
Chard, Edward, 545. 

Charles Fort, mins of, 408. 

Charles Island, 441, 450, 405, 075. 
Chart of the Bermudas, A. Q. Findlay, 
489. 

Chasm, 472. 

Cheese-maggot, 742. 

Cheese-eldpper, 742. 

Ohelonia mydas, 692. 
virgata, 094. 
viridis, 692. 

Chemical Analyses of Bermuda Soils, 
492, 

Cherry, Surinam, 040. 

Chests or boxes of cedar, 518, 002, 
Chick of Village, 888. 

Chigoe (see jigger), 749. 

Children of poor debtors sold to pay 
debts, 507. 

Chillies, 055. 

Chlococca racemosa, 575. 

Chionaupis eitri, 809,-810. 

Chirutgoon, 512. 

Chiton marmoreus, 909. 

Chittenden, F. H., 778, 774, 780. 
Chlmnogramma jasminarnm, 70S. 
Chlorophora tinctoria. 642. 
Chcerocampa tersa, 767. 782, 890. 
Chondrus crispus, food of sea-turtles, 
698. 

Christian Com! 525. 

Christmas Bush, 059. 

Obrysobothris impressa, 780, 794. 
Chrysomelids, 788. 

Chrysomphalus ficus, 898. 
smilacis, 898. 

Chrysopa rufilabris, 782. , 

Chub, 704, 

Cut, 488. 

Beads, 485. 

Cicada Bermudians, T86, 787, 798. 
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Cicada tiblcen, 786. 

Cioadula, HOI. 

Oioca diffticha, 649. 

Cieendela tortuosa, 797. 

Cigar plant, 627. 

Cigarette-beetle* 791, 798. 

Ciraex lectularius, 798. 

Oitharexylnm quadrangulare, 648. 
Citron tree, 686. 

Citrus aurantium, 634. 
var. bigaradia, 636. 
var. spinosissiroa, 686. 
decuman*, 686. 
dec., var. baxifolia, 686. 
dec., var. racemowa, 686. 
tnedica, 686. 

medica, var. limonuni Risso, 084. 
nobilis, 684. 

Cl Am, Spanish, 710. 

Clarence Cove, 423, 

Clansena excavata. 058. 

Claudia papillaris, 868. 

Clematis flammula, 658. 

Japan, 658. 

Japonioa, 658. 

Sweet, 658. 

Cleome speciosa, 627. 

Clerodendron aculeate m, 656. 
capitatum, 656. 

Whifcfteldi, 656. 

Click-beetles, 794. 

Cliff-crab, 606, 009. 

Climate of Bermuda, 404. 

Drouths and Famines, 508-592. 
Meteorological Tables, 499. 

Rainfall; Hail; Thunder-storms; 

Fogs; Moisture, 405. 
Temperature; Frost, Ice, Snow,498. 
Temperature of the Sea, 508. 
Winds, Hurricanes, Gales, 496. 
Clltoria tematea, 650. 

Olothes-raoth, common, 780. 

tube-dwelling. 781. 

Cloth shelters for tobacco, 494. 
Clubiona, 688. 

Club-moss, Sea-side, 567. 
tOoocids, 602,892. 

Coccinella, 796, 870. 

CoocineUidst 796, 805, 898. 

Cocoolob* uvifera, 578, 585. 


Cockroach, American, 787, 828, 824. 
Australasian, 625, 871. 

Madeira, 826. 

Oriental, 825. 

Surinam, 825. 
wingless, 827. 

Cockroach-Ichneumon, 754, 755, 824. 
Cockroaches, early injurious, 787. 
Cocoa-nut Palm. 422, 424, 642. 

Cocos nneifera, 651 
Codakia tigrina, 710. 

CoBcilioides acicula, 782. 

Uoelidea flaviceps, 800. 

olitoria, 800. 

Ooffea Arabic**, 641. 

Coffee-bean Weevil, 786. 

Coffee Tree, 441. 641. 

Coffee Tree, Kentucky, 626. 

(Jobowe (see Callow), 861. 

Ooleoptera, 784. 

Colo, George Wutson, 849, 850,852, 878. 

Susan, trial of, 885. 

Oolias philodice, 758. 

Colin ns Virginianus, 721. 
Colnmbigallina passerina Bahamenais, 
722. 

Bermudian*, 722. 

Colocasia esculenta. 525, 624. 

Colors of Sea, 415, 429. 

of Spiders, 888. 

Commelina Owlet Moth, 774. 
Commission of Gov. Moore, 517. 

of Gov. Tucker, 551, 628. 
Comparative Tables of Temperature 
and Wind, J900, 1901, 508. 
Comstock, J. H., 808, 804. 

Couchs, 708. 

Coney (flsb), 909. 

Coney, Governor, 462. 

Island, 465, 468, 469, 470. 
Conocnrpus erectus, 581, 620. 
Conoeephalus dinsimilis, 736. 
Conspiracy of slaves in 1661, 564,866. 
Contraband tobacco, 519. 

Conurus Carolinensis, 665. 

Convict hulks, yellow fever on, 865. 
Convolvulus Jamaicensis, 660. 

Cony fish, 702. 

Cooke, 0. M» Jr., 414. 

Cookia punctata, 658. 
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Cooper’s Island, 441, 448,454, 405,472. 
ambergris on, 546,617, 618. 
buried treasures on, 517, 610, 616, 

618, 619. 

Oabow on, 668, 671, 672, 676, 675, 
676. 

cross on, 619 
fort on, 454, 455, 675. 
royal lean© of, 540, 017, 618. 
Yellow-wood tree on, 611, 016, 618, 

619. 

CoquiHett, D. W., 789, 749, 865. 
Coral-bean Tree, 646. 

Corallines, 486, 

Coral reefs, 488, 

Corals, 488, 484, 485, 505. 

• colors of, 505. 

death of, in 1891, 505, 

Godet on, 868. 

Coral Plant, 657. 

Coriander seeds, 525. 

Corizus byalinini, 799. 

Cormorants. 668. 

Corn or Maize, 527, 628. 

amount raised in early years large, 
527. 

Christian, 504. 
damaged by weevils, 528. 
exported, 528. 

laws regulating price of, 555. 
stored in magazines and forts, 527. 
Corn-weevil, 528, 784. 

Coroner’s inquest 1621, 550. 

Corvus Amerioanus, 665, 681. 

ossifiragu, 665. 

Cotton trees planted, 625. 

Cotton-wood, 026. 

Cottony Cushion-scale, 804. 

Court of Guard, 497, 

Cow-fish, 504. 

Cowry, spotted, 909, 

Cow-pea Weevil, 786, 788, 

Crab-grass, 586. 

Crab, land, 708. 

Land-hermit, 464, 708. 

Crabs, useful, might be introduced, 749. 
Crambus, 757. 

laqueatellus, 781. 

Crane, 680, 888. 

Crane-flies, 748. 


Crape Myrtle, 654. 

Cratichneumon. sp., 889. 

Crawl Point, salt made at, 520. 
CreophtluH villosus, 796. 

Orsscentia eujete, 647. 

Orcvises, 708 
Crioket, black, 822. 

Crimes, Punishments for, 874-885. 
Criminals sent out as laborers, 568. 
Cross, ancient, nailed to tree on Cross 
Island, 018. 618. 
ancient, on Cooper’s I., 019. 

Island, 612, 618, 010, 618. 
on Spanish Bock, x, 015. 
on St. George’s I,, 548, 611. 

Croton maritiinua, 586. 

Crow, American, 662,665,080, 681,888. 

fish, 662, 665, 681. 

Crow Lane, palms at, 651. 

Crustacea, Godet on, 868. 

Cucumber, 628, 640 
Cucumber-moth, 770. 

Culex, 511. 

Culex fatigans, 746. 
pungeus, 746 

Cultivation, of castor-oil plant) 528. 
of tobacco, abandoned after 1707, 
559. 

of tobacco, history of, 555-559. 
Cummin, 628. 

Cmmyflsh, 701. 

Cupania paniculate C. fulva, 644. 
Curassow, Crested, 720. 

| Currie, B. P., 817. 

Custard Apple, 088. 

Cuts, for roads, 481. 

through reefs. Bee channels. 
Cuttlefish, 701. 

Cut-worms, 709, 770. 

act against, in 1038, 787. 

Cut-worm Moths, 769, 770, 

Oyoad, 488, 485, 581, 650, 807, 898. 
Cycaa revoluta, 581, 650, 807, 

Cyclonic hurricanes, 406. 

Oyoloea caudate, 882, 887, 
oonica, 887. 

Cycloids, 800, 

Cydoaia vulgaris, 689. 

CylindrogryUua, 822. 

Cypnes exanthema, 909, 
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Cypress Vine, 660. 

Dactylopius adonidum, 806. 
eitri, 806, 
destructor, 806, 
sp», on pine-apple, etc , 893. 

Dahl, I)r. Fr„ 749, 762, 765, 786, 796, 
797, 800, 822, 838, 845. 

Dairy-fly, 742. 

Dulzill, Dr., 516. 

Dunais nrchippus, 768, 
berenlec, 764. 
plcxippus, 768. 

Daniel’* Island, 465. 

Dark arts. 614. 

Darrell, Hon. J. H„ 607. 

Darrell, Kiehard, 480. 

Date Palm, 424, 642. 

David’s Island (see St. Davids), 617, 619. 
Root, 575. 

Deane, Paul, execution of, 447. 

Death of Admiral Somers, 544, 
corals in 1901, 505. 
fishes in 1001, 508-507. 

Gov. Bernard, 515. 

Gov. Tucker, 551, 628. | 

Norwood, Richard, 585. 

Octopus, 505. 

Deaths from Yellow-fever in Havana, I 
Table of, 748. 

Debis portlandia, 706. 

Debtors children, sold to pay debts, 567. 
Decrease of certain Fishes and Shell¬ 
fish, 698-710, 
of sea turtles, 692-697. 
of whales, 682-692. 

Deforesting, effects of, 420, 421, 477, 
478, 548, 598, 598, 602. 

Deiopeia beila, 769. 

Delaware, Lord, 544. 

Demerara Almond, 647. 

Demons, 615. 

Deposition of Capt. Samueli Brangman, 
616. 

of John Hurt, 614, 619, 
of John Keeling, 015. 

Joseph Ming, 617, 616. 

Wm. Seymour, fill. 

Rich. Stafford, 611. 

Jonathan Stoakes, 611. 


Deputy Governors, 1615, 551. 
Dermestes lardarius, 795. 

Destitution in clothing, 557. 
Destructive effects of drouths, 592. 
effects of insects, 591. 
of snails and slugs, 591. 
effects of Wild Hogs (before 1618), 
589. 

effects of wood rats, 590. 

Deutzia, 654. 

Devil Fish or Octopus, 707, 909. 

Devils Hole, 436, 468. 

Devills Hands, 419, 588. 

Devonshire church, 607. 
parish, 727. 

redoubt, 450, 452, 458, 457, 458. 
swamp, 407. 

Diaperis affinis, 787. 

Diaphania hyalinata, 770, 891, 896 
nitidalis, 770. 

Diaprepres, 785. 

Diehondra repens, 660. 

Dickenson, Francis, 616. 

Dickinson, Capt., 016. 

Col., 072. 

, Dicranomyia distans, 748. 

Dictionary of Birds, 074. 

Digger-wasp, 738. 

Dilophns, 749. 

Diodon hystrix, 504. 

Dione vanilla*, 765. 

Dioscorea, 024. 
lutea, 525. 

Diospyros Virginiana, 041. 

Diptera, 789. 

Direction of wind; number of times 
observed, 509. 

Discovery, 582. 

Discovery and Early History; His¬ 
torical Shipwrecks, 568. 

Disease of Lily, 420, 581, 860. 

Onion, 580, 812, 850. 

Dissosteira Carolina, 821. 

Dobson, on bats, 867. 

Docophorus communis, 820, 
inoiauB, 820. 

Dodonsua anguatifolia, 575. 

viscosa, 575, 580. 

Dog-bush, 588, 

Dog-flea, 749. 
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Dogge-flsh, 700. 

Dogwood, 575, 580. 

Doncella, 484 
Dragon-flies, 812 
Dragon-fly, blue and green, 814 
crimson, 818, 816 
hammer-headed, 618 
* red, 816 

Drop-need Grand, 587. 

Drosophila arapelophila, 742 
Drouths, 495, 508, 592 
Drouths, destructive effects of, 508,592 
Drouths and Famines, 508, 592. 
Drug-stoic Beetle, 798. 

Drummer, 826 

Drummond Ha;\, Col H M , 725 
Drunkenness in early times, 550, 592, 
597 

Dry-dock, flouting, 420 
new, 420 

Ducking, punishment by, 481 
Ducking-stool, 481 
Dung Beetles, 790, 792 
Doranta Plumien, 656 
Dutchman’s Pipe, 661. 

Duty, eaxl>, on tobacco, 558 
Dy&r, F G , 780, 766, 771, 774, 775, 
776, 778, 781, 788, 889, 890, 891 
Dysdera crocata, 881, 884 
Pytiscids, 796 

Early History, 582-568, 

Earthquakes, 510 
Earwig, black sea-side, 827. 

European, 871 
gw at sea-side, 827 
Ear Wort. 581 
Easter Lily, 426, 531. 
bulbs exported, 581 
disease of, 426, 581, 840, 860. 
Ebony, Black, 647 
Eddo, 525 

Edible plants, original seaiolty of, 578. 
Edwm, ship, 549, 624 
Eeles, 701 
Eel-grass, 586. 698 
Effects of deforesting, 598 
of drouths, 592. 
of injurious insects, 593, 
of nails and slugs, 591 


Effects of Sea-spray ana foam, 579. 
of wild hogs, 569, 
of wood-rate, 1614-1618, 590. 
Egg-birds, 442, 661, 666. 

or Terns, early extermination, 666. 
Egg-Plant, 641 
Biaenia fostula, 846 
Eleeagnus, 579, 626, 696 
Biteodenrlron xjlocarpum, 575, 620 
Elaters, 794 
Elbow Bay, 427, 485. 

Elder, 654 
Eli, William, 488 
Elies Bay, 419, 427 
Harboi, 487, 488 
Elisabeth, the ship, 548 
and Annie, the ship, 561 
Elizabeth Island, 465. 

Elliott, Governor, 688. 

Elm Butterfly, 761. 

Emancipation of slaves, 1884, 570. 
Emerton, J H , 887 
Emigration to Eleutheri* Island, 568 
Jamaica, 569. 

New Providence, 469. 

Virginia, 569. 

West Indies, 569 
Emmet, Thomas, 485 
Emulsion, kerosene, preparation and 
use, 685, 803 

Enohytraus marinus, 846. 

Endemic fever, 516. 
plants, 578 

English artichoke, 628. 
goldfinch, 429, 728, 887. 
pheasant and partridge, 721. 
sparrow, 429, 722, 887 
wheat, 525. 

Krmea bicolor, 782. 

Enodla portlandia, 766. 

Entedon Hagenowi, 754. 

Epeira gracillpes, 872. 

labyrinthea, 882, 888 
Ephemerids, absent, 789. 

Bphestia oahiritetla, 778, 779. 
oautella, 902, 

Euohntella, 779 
Epictetus imbricates, 7Hfl. 

Epidemics, historical, 610, 615, 865. 
of leagues, 552-564, 
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Epidemics of jail fever, 510. 

of plagues, 5X2, 513, 514, 515. 
of small pox, 516. 
of typhoid fever, 516, 517. 
of yellow fever, 511, 513, 865, 868. 
Epinephelus strlntus, 504, 704 
Epitrix parvula, 789, 790. 

Epunea luteolii, 796 
Eque* lanceolatus, 504. 

Kquisetum Bogotense, 678 
Eretmoehclys imhricata, 694. 

Erigeron Darrellianns, 574 
Kriobotrya Japomca, 039. 

Ertocoocus, 805. 

Eriodendron anfructuosum, 643. 

Erin tali* wneus=«mcerns, 749. 
Erytbriim, 009 

ooraHodendron, 646 
speciosa, 640. 
velutina, 040. 

Essays on spiral Snails, 781. 
Eucalyptus, 035. 

Eucaris-mite, 840. 

Kudioptis hyallnata, 776. 

nitidaha, 776 
EtidriluH Engonite, 846. 

Eugenia jambos, 640. 

monticola™ E. axillaris, 575 
umflora, 640 

Eugeme, Empress, residence of, 427. 
Eumeoes longiroHtrifl, 697. 

Euonymus Japonicus, 653. 

Euphorbia buxifolia, 586. 

candelabrum, 057. 

Eurema euterpe=lisa, 756, 757, 901 
European Black Ant, 755. 

Goldfinch, 728, 

Snail, 738. 

Sparrow, 732. 

Starling, 724. 

Tree-sparrow, 738. 

Wheat-ear, 734, 

EurymuB philodioe, 757, 758. 
Eutiohurus insulanus, 832. 

EuvaneSsa antiopa, 761. 

Evania appeudigaster, 754, 834. 
laevigata, 754. 

Executioners, criminals appointed for, 
563, 568. 

Exophthalmus, 797. 


Exportation of salt from Turk’s Island, 
518, 520, 560. 

Exports, 517, *18, 521, 528, 629, 580, 
531. 

tables of, 580, 582. 
value in 1079, 521. 

Extermination or Partial Extermination 
of Native Birds, 001. 

Egg-birds or Terns, 000, 

Cahow; its History, Original 
Abundance, 008. 

Pimlico or Audubon’s Shearwater, 
677, 

Tropic Bird; Long tail or Boatswain 
Bird, 079. 

Herons and Egrets, 680. 

Orow, American, 665, 681. 

Whale, Hump-back, figure, 082 
Whale, Fin-back, figures, 088 
Cape Whale , Black Whale or Bis¬ 
cay Right-whale, figure, 688. 
Sperm Whale ; Spermaceti Whale, 
or Cachalot, figure, 089 
Breeding Sea Turtles ; the Lizard, 
090. 

Green Turtle, figure, 092 
Hawksbili ; Caret, Tortoise shell 
Till tie, figure, 094. 

Loggerhead, figure, 095. 
Leather-back , Trunk Turtle ; 

Leather Turtle, figure, 097. 
Bermuda Lizard, figure) 097. 

Fallen Caverns and Natural fish ponds, 
480,441,468. 

Famines ot tho early settlerq, 548, 549, 
552, 558, 671, 072. 

Farfaulcons, 005. 

Fasting and prayer for epidemics, 512, 
518, 515. 

Fatal Famine of 1014-15; the “feauges,” 
552, 554. 

Faulcons, 605. 

Feaugas, 552, 554. 

Falgate, Oapt., 401. 

Feltia annexa, 770, 771. 
maleftda, 769, 772 

Fern, Maiden-hair, 482. 

Ferns, 432, 467, 574, 575. 

i Fertilisers, artificial, 491, 493. 
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Ficus oarioa, 680. 
elastioa, 648. 

Fiddle-wood tr^e, 4H8, 625, 648, 
Figg-drink, 831. 

Figgis (figs), 624 
Fig-moth, 779. 

Fig, Smyrna, 682. 

Softie, 898. 
tree, 680, 631. 

trees early planted for hedges, 624, 
680, 681. 
trees, wild, 682. 

Figs, capriflcation of, 682. 

early used for fattening hogs, 577, 
681 

early laws concerning, 577, 681. 
Filaria Bancrofti, 746. 
immitis, 746. 
carried by mosquito, 746. 

Filariasis, due to mosquito bites, 746. 
Filistata hibernalis, 682, 888, 886. 
Fin-back Whale, 688. 

Findlay, A. G., quoted, 487. 

Chart of Bermuda, 489. 
description of channels, 487. 
description of storms, 497. 
Finger-coral, 484. 

Fiorinia Fioriniae, 898. 

Fire-drakes, 614, 619. 

Fire beetles, 798. 

Fire-flies, 798. 

Fireinge of ilanda, 601. 

to kill wood rats, 601, 714. 

Fire worm of sweet potato, 777. 

Fires, effects of, 898, 601, 608, 604. 

First colored slaves, 561. 

stone public building, 608. 
Fish-crow, 665, 681. 
exported, 518, 521. 
ponds, natural, 486, 441, 468. 
Fisher, A. K., on Bermuda birds, 725. 
Fishery, laws regulating, 704. 

Fishes, 418,410, 480, 468,517,699, 708. 
abundant at first, 699-704. 
bright colored, 415, 484, 441. 
confined at Ooncy Island, 468. 
confined at Devil’s Hole, 480. 
confined at Walsingham, 441, 468, 
conflned at Wistowe, 484. 
death of in 1901, 508-507. 


Fishes, deciease of, 699, 708, 704, 705. 
historical. 700-708. 
market, 416, 700. 

Flatts Village, 484, 485. 

harbor, changes in, 485. 

Flats (reefs), 465, 488, 484. 

Flax, 558, 625, 027. 

Flea, cat and dog, 749. 

human, 749. 

Flea-beetlos, 789. 

Flesh flies, 740. 

Flies, as carriers of infections diseases, 
740, 742 
habits of, 741. 

Flora and Fauna, changes in, 582. 
Flora, Character and Origin of the orig¬ 
inal, 571. 

Endemic Plants, 578. 

Localised Plants, 574 
Sea-side Plants, 578. 

Native Flora, Origin of, 580, 587. 
Florida Qallinnle, 662. 

Florn-beetles, 787, 788. 

Flour-moths, 779. 

Flower Pndc, 653. 

Fluted Scale, 804, 

Flying Dutchman, 615. 

Fish, ix. 

Fly-weevil, 779. 

Fogs, 495. 

Folgate, Capt., 546, 617.. 

Capt. Bobert, 401, 517. 

Food of Agua Toad, 727. 

Cat-bird, 589, 888. 

Crow, 682, 889. 

Lizard, 889. 

Sparrow, etc., 888. 

Tropic-bird, 680, 781. 

Turtles, 698, 695, 096, 

Whales, 688, 687, 689. 

Wild hogs, 589, 711. 

Wood-rats, 590, 715, 717. 

Forbidden Fruit, 680. 

Forbisher, Mr, (see Furbisher), 541. 
Forcinella maritima, 827. 

Forest-flies, 745, 747. 

ForesHera poruloea, 576, 620. 

Forfloula auricularia, 871. 

Form and Extent of the Islands mad 
Beefs, 465. 
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Former abundance of Fishes, 698. 

abundance of Sea Turtles, 690. 
Formica nigra, 755. 

Formioariue, 754. 

Forster, Gov. Josiaa, 568. 

witch oraft trials, conducted by, 878- 
884. 

Fort Catherine, 474, 540. 

Cunningham. 447. 

St. George, 444. 

Forts, 430. 

ancient, ruins of, 447, 448, 449, 
455, 457. 

Fouroroya gigantea. 657. 

Fragaria Virginica, 689. 

Frangipani, 647. 

Free negroes banished, 1650, 1656, 561, 
564. 

Freight rates, early, 518. 

French Cherry, 644. 

Frith, Morris A» M., Essay on Snails, 
781. 

Frost very rare, 498. 

Fruit, exported, 518. 

Fruits and Fruit Trees, introduction of, 
628, 624, 625, 628, 686. 
list of, 627. 
theft of, 628, 681. 

Fnccllia, 749. 

Fulgorids, 801. 

Fumigation with hydrocyanic-acid gas, 
808. 

Fungae, number of, 574. 

Fungia, 868. 

Furbisher's (or Frobisher's) Building 
Bay, 540, 541. 

Furbtsher, Mr., shipbuilder, 1609, 541, 
542. 

Furciwa gigantea, 657. 

Fume, 658. 

Gabrieli, Nioholas, trial of, 876. 
Gad-fly, 745. 

Galba, 488, 652. 

Gales, 496. 

Galleria cereana, 779. 

melloneila, 779. 

Galley-worm, 848. 

Gollinule, 662. 

Gamboge Tree, False, 648. 


Game Birds: American ynail or Bob- 
white, 721. 

Garden, first, made by Somers, 1609, 
542, 548, 628. 

Public, 886. 

Snail, 784. 

Garden and Forest, articles, 607. 

figure of cedar, 607. 

Garden-ant, 754. 

Gardenia jasminoides = G. florida, 654. 
Gardiner, Jane, tried for witchcraft, 
879. 

Gargas, W. A., 885, 747, 

Garland, ship, 490, 518 

Garraan, 8., Bnll. Nat. Museum, 692. 

Garrflsh (Garfish), 702. 

Gastropods: Whelks; Conchs; etc., 
296, 708. 

Gate, shark, 528. 

Gates’ Bay, 540, 541, 543. 

Gates, BirThomoa, 588, 541, 542, 543, 
544, 611. 

Oecarcinus lateralis, 449. 

Geddea, G., 768, 782. 

Gelechia bosquella, 781. 
cereallella, 779. 

General Description of Scenery, Climate, 
Waters, etc., 416. 

History of Virginia, 448, 458, 459, 
491 / 

Geographical position, 464. 

Geograpsus lividus, 909. 

Geometrid larva on cedar, 746. 

Moth, green, 775. 

Moth, gray, 890. 

Ghost Moth, 871. 

Ghostly ships, apparition of, 614. 
Gibb’s Hill lighthouse, 418. 

Girdlers, 7»0. 

Glacial period, 589. 

Glasewori, 585. 

Glow-worms, 798, 794. 

Glyphodee jairu sails, 782. 

Goat Island, 468, 675. 

Goats and sheep destructive to trees, 
591. 

early years, death of, 719. 
on St. Helena, destructive, 683 . 
Godet, on birds, 869. 
on corals, 868. 
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Godet, on Crustacea, 868. 
oft insects, 870, 871. 
on mammals, 869. 
on shells, 868. 
on yellow fever, 868. 

Oolden Falcon, ship, 569. 

Golden-winged Fly, 782. 

Goldfinch, American, 427, 662, 724. 
European, 427, 682, 728, 888. 

Goode, G Brown, 414, 484, 858. 

Good-huswife [house-wife], 787. 

Gooseberry, Barbadoes, 640. 

Cape, 641 

Gorgonia lepadifera, 868. 
platonma, 868. 
verrucosa, 868 

Gurse, 658. 

Goshawkes (Goshawks], 668. 

Gosling, T. G., 507, 508, 786, 789. 

Gourds, 640. 

Government interrogations, in 1679,520. 

Governor Bell, 681. 

Bernard, John, 515. 

Brown, 685. 

Bruere, 456. 

Butler, Nathaniel (see Butler, Gov. 

N.), 525, 540. 

on ambergnoe, 517, 551, 557. 
author of history of Bermuda,552. 
on birds, 662, 665, 670, 678, 674. 
on building forts, 448, 449-460, 
on burning cedars, 601. 
on Cahow, 670, 691. 
on deforesting, 598, 598. 
on domestic animals, 719. 
on drunkenness, 550. 
on Egg-birds, 667. 
on famine of 1614-15, 671,708. 
on fish, 701. 

on fruits introduced, 624,627,680. 
on grapes, 686. 
on hedges of figs, etc , 680. 
on Indian maiden, 514. 
on Olive-trees, 882. 
on Paget Fort, 448. 
on Palmetto, 598. 
on Pimlico, 678. 
on Pine-apple, 828. 
on plague, 818, 514. 
on Poison ivy, 588. 


Governor Butler, Nathaniel, cm poultry, 

720 

on royal lease to Carter, 646, 618, 
on searches for treasures, 615. 
on slaves, 561. 

cm trials of Paul Bean, etc., 447* 
875, 876. 

on Tropic-bird, 679. 
on vices of colonists, 518, 568. 
on wild hogs, 712. 
on women sold as wives, 567. 
on wood-rats, 601, 712, 718. 
personal data, 518, 552, 

Coney, 462, 685. 

Elliot, 688, 644. 

Forster (or Ffowter), Josias, 568, 
878, 878-884.. 

Gates, 588, 541-544, 611, 890. 
Goddard, John, 616. 

Harrison, John, Proclamation by, 
513. 

Haydon [orHeydon], (1669-1680), 
614, 661,685, 885. 

LafFan, Robert M.» 721. 

Lefroy [see Lefroy, Gov. J. H.], 444, 
Moord, Richard, 449-458, 517, 545, 
547,548,551, 554,555,615,718. 
character of, 451, 452, 545-549. 
on birds, 668. 
on Egg Birds, 666. 
on fishes, 700. 
on Sea-turtles, 691. 
on timber-trees, 619. 
on wild hogs, 712. 

Report of 1618, 545, 547. 

Murray, 419. 

Phillpotts, 512. 

Popple, 516. 

Reid, 512, 625, 685, 689, 648, 856, 
857, 895. 

Robe, 512. 

Sayle, 684. 

Seymer, or Seymour, Florentine, 
Proclamation by* 515. 
Proclamation of, 561. 

Tucker fees Tucker,Daniel},447,55}. 
Wood, Roger (see Wood, Roger], 
421,609. 
letters of, 561. 
on parrots, 664. 
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Governor Woodhouse, 447, 608. 
Grain-moths, 779. 

Grain Weevil, 538, 784. 

Grand Jury, 875, 888. 

Grape-fly, 743. 

Grape Fruit, 688. 

Mangrove, 585. 
vines, 628. 

Flea-beetle, 789. 

Grapes, 525, 582, 623, 636, 687 
Orapsus grapsun. 506, 909. 
Graptodera chalybea, 789. 

Grasses, sea-side, 587. 
Grasshopper, Carolina, 821. 
green, 787, 821, 822. 
spotted-winged, 821. 
Grass-moth, 7?4, 778. 

Web-worm, 757, 781. 
Gray-mosquito, 746. 

Gray Snappers. 488. 

Great Blue Heron, 680. 

Slug, 785. 

Sound, 465. 

Turtle Bay, 478. 

Greater Bermuda, 465. 

Green Angel-flsh, 700. 
Green-grasshopper, 787, 821. 
Greenland Bight Whale, 684. 

Green Turtles, 441, 448, 692. 
Turtle, food of, 098. 

Turtles, fishery, 448. 

Turtles, raising of, 094. 
Grenadilla, 640. 

Gromwell, 585. 

Groopers [Groupers], 701. 

Grottoes, 485, 470, 

Ground Beetle, 797. 

Bug, 800. 

Dove, 439, 663, 732, 888. 
Groundsel tree, 588. 

Grouper, 486, 703. 

Grubs, 787, 769, 770. 

Gru-gru beetle, 651. 

Gryllus abbreviate, 832, 828. 
luetuosus, 833. 
neglect us, 822. 

Fennsylvanicus, 823. 

Gualacum officinale, 644. 

Guapexta, 504, 505. 

Gtxava, 625, 640. 

Trans. Conn. Acad., Vol. XI . 


Guava Berry, 640. 

Guazuma tomeutosa, 644. 

Guilandina bonducella, 575, 580. 
Guinea fowl, 720. 

Pepper, 655. 

Gulf Stream brings seeds, 588. 

Stream water, 416. 

Gum Arable tree, 646. 
j Gunpowder captured, 1775, 456, 872. 

I Gurnard Head, 455. 
i Gurnets Head, 451, 458, 454, 455, 456, 
I 450. 

| origin of ounn, 454, 455. 

i Gurnets Head Rock, 455, 456, 667, 674, 
| 675, 678. 

| Gypsoohroa hcesitata, 776. 
impauperata, 776. 
site! lata, 776, 891. 

Hagen, Hermann, on dragon flies, 813. 
Hail and Hailstorms, 495. 

Halesus, see Errata, 896. 

Haliotus, 752. 

Hall, R., trial of, 878. 

I Hallesus, see Halesus, 782. 

] Halobates Wullerstorffi, 801. 

1 Hultica chalybea, 789. 
igmta, 789. 

j Hamilton, 418, 402, 428, 424, 427, 435. 
1 harbor, 418, 420. 

j Hamlet or Hamlet Grouper, 486, 504, 

| 702, 704. 

j Harbors and Sounds, 469. 

I Hard-back, 784, 790, 701, 795. 

Hardie, John, on fruits, 625, 628. 
Harengula macrophthalma, 700. 

Harpe rufa, 504. 

Harrington House, 488. 

Sound, 484, 435, 469, 482. 

Harriott, Tboa,, trial of, 876. 

Harrison, Governor John, 515. 

Harvey, Dr. Christopher, on fevers, 
511, 516, 517. 

Dr. Eldofl, 748. 

Hastings, General Russell, 529. 
Hat-coral, 505. 

Hawkes, 668. 

Hawksbills, 448, 698, 694. 

Haydon (or Heydon), Governor, 614, 
085, 885. 

59 


Fnb., 1903. 
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&yw*rd, Mayor J, II., on wholes, 088, 

0HO 

Thoe. B., dh whaled, 68ft, 684, 688, 
690. * 

Hiss Victoria, 448, 690, 788, 789, 
745, 758, 754, 759, 765, 768, 769, 
770, 772, 777, 778, 781, 785, 789, 
708, 800, 801, 808, 818, 615, 816, 
817. 

Hayward’* whale oil establishment, 690, 
Health and Disease*, 510, 865. 

Hearn Bay, 662, 681. 

Heames, law to protect, 1621, 681. 
Hedern helix, 659. 

Hedgehog-fish, 701. 

Hedge Plants, 426, 488, 652. 

Hedges, Hibiscus, 422, 488. 

of Fig trees and Pomegranates, 488, 
624, 680, 681. 
of Oleander, 426. 
of Tamarisk, 488, 865. 

Heidemann, O., 789, 798, 799, 800, 801. 
Heilprin, Prof. A., 4&4, 790, 800, 826. 
Helicella ventricosa, 782. 

Hehconia in Godet, 870, 871. 

Heliophila nnipnnota, 891, 901. 
Heiiotropnm curassavioum, 584. 

Helix concava in Godet, 868 
hortenaia in Godet, 808. 
nemoralis, 784. 

Sancta-Georgiensis, 782. 

HelodrUlus, 846. 

Hemiptera, 798, 892. 

Hemispherical Scale, 807. 

Hemp and Hempseed, 558, 625. 

Hemsley, W. B., Rants in Voy Chal¬ 
lenger, 572, 574, 570, 588, 598. 
Hen-flea, 750. 

Henshaw, Samuel, 789, 750, 794, 821, 
828. 

Hepatic**, number of, 574. 

Hepialus humuli, Godet on, 871. 
Heraclides cresphontes- thoas, 759,906. 
Heme [Heron], 665. 

Hemshawes, 062. 

Herons, 662, 680, 888. 

Heterogramma, 756, see errata, 890. 
Heteropoda venatoria, 881, 888. 
Heteropsoous, dispar, 817. 

Heydon, Got., see Haydon. 


Beyl, J.B.,478, 587, t44, «0. 
cm Or*»ge*o»led, 810. 

> on Peach 6y* V44. 

Hibiacus, 488, 607. 

Bancroftianus, 656. 
esoulentus, 658. 
grandiflorui, 658. 
hedge, 422, 488. 
mutabilis, 658. 

Rosa-Sinensis, 658. 
tiliaoeua, 575, 579, 

Hickory Tree, 579. 

Hide-beetle, 792. 

Hills, Talleys, sinks, brackish ponds, 
swamps, 466. 

Hinds, W. E., 811. 

Hipparchia andromaehe, 766. 

Histerids, 796, 

Historical epidemics, 510-517, 665. 
shipwrecks, 419, 496, 497, 588-545. 

Hogcut channel, 419. 

Hog-fish, Bermuda, 504, 704, 705. 

Hog-fish out, 487, 488, 489. 

Hogflsh ledge, 705. 

Uogge-fish, 700. 

Hogs and goats on St. Helena in 1518, 

688 . 

Hoge, bewitched, 815. 

destructive effects of, 589. 
half-wild in N. Carolina, effect of, 
589. 

on uninhabited islands, 688. 

.origin of, 555, 710. 
wild, abundance of, 544, 550, 711, 
712. 

Holaoantbua tricolor, 504. 

Holbrook, N. American Herpetology, 
692. 

Holland, W. J., 762, 765. 

Holly, American, 658. 

English, 658. 

Holocentrus Ascension!*, 504. 

Honey Bee, 750. 

Honey, export of, 618, 521. 

Honoy-iocnst 626* 

Honeysuckle (European), 659. 

Hopkins, Jane, trial of, 884. 

Matthew, 879. 

Hornets, 750. 

Horses, introduction of, 719. 
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B<**e-«adish tree, 848. 

Hom-shoe ©tab (Limulus), 640, 
How-anti 704. ♦ 

How Centipede, 848. 

Howe-fly, 740. 

How Spider, 881, 885. 

Howe built of limestone, 422, 454,608. 
of cedar, 600, 608. 
thatched with palmetto, 018, 598. 
Howard, L O., 741, 742, 748. 

Howardia elegant*, 898. 

Hubbard, Oapt. John, 024. 

Hughes, Her. Lewis, 1612-21, quoted, 
454, 455, 491, 496, 510, 546, 549, 
550, 552, 558, 720. 

Letter from the Summer Islands, 
1615, 491, 455. 
on singing birds, 663. 
on destruction of cahow, 670, 673, 
672. 

on domestic animals, 719. 
on drunkenness, 550. 
on egg-birds, 661, 666, 
on famine of 1615,671 
on fertility of soil, 491. 
on Ashes, 701. 

1615, on poultry, 720. 
on wild bogs, 712 
on wood-rats, 552, 714. 

Human Flea, 749 

skeletons on Charles I., 675. 
Humming Bird, 888. 

Hump Back Whale, 521, 682. 

migratory habits of, 686. 

Hungry Bay, 427, 486. 

Hunt crepitans, 649. 

Hurdis, John L., 645, 658, 664, 074, 
681, 690, 716, 720, 721, 724, 725, 
750, 755, 757, 761, 768, 794. 
on bats, 718. 

on Birds of Bermuda, 725. 
on crows, 081. 
on Curasaow, 720. 
on fire-flies, 794. 
on poultry, 720. 
on quail, extinct, 72l. 
on severe drouth of 1849, 592. 
on whales, 690. 

On wood rats, 716. 

Hurricanes, 442, 496. 


Hurt, John, 614. 

Hyaline luelda, 786. 

Hydrocyanic-acid gat for fumigation, 
684, 808. 

for scale-insects, 808. 
uses of, 808. 

Hydrographic Office Chart, 487. 
Hymenma courbaril, 645. 

Hymenia fascialis, 777. 

Hymenoptera, 745. 

Hymenorus obscurue, 797. 

Hypsinotus pumilis, 884. 

Ice, very rare, 498 
Icerya Purchasi, 804, 810. 
Ichneumon-flies, 758, 889. 

desirable to introduce, 811 
Hands of Devills, 419, 

Ilex aquifolium, 653 
caserne, 658. 

Imbricated Snout-beetle, 785. 

Import duty on Bermuda onions, 529. 
duty on Bermuda potatoes, 529. 
duty on Bermuda tomatoes, 580 
Impressment of laborers for Bermuda, 
567, 568. 

I Index Kewensis, 643. 

Indian com (see corn), 527, 546, 028. 
exported, 518, 528. 
legalised pnee, 555. 
raised in 1610, 628. 
used as currency, 527. 
weevils, destructive in, 528. 

Indian maiden, marriage of, 514. 

slaves, 560, 561, 565. 

Indians and negroes captured from 
Spaniards, 565. 

formerly intermarried with negroes, 
566. 

Indians captured in Pequofc and King 
Philip’s war, 565. 
illegally sold as slaves, 565. 

New England, sold as slaves, 565. 
India-rubber tree, large, 484, 648. 
Indigo Berry, 578. 
plant, 827, 
planted, 525, 624. 

Indigofera tinotoria L., 627. 

Infected nursery stock, 685. 

Ink-berry, 582. 
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Inscribed brass or copper tablets, 548, 
611, 015. 

Inscription on Spanish Bock, x. 

Insect fauna of Bermuda, origin of, 740, 
Insects, Bermuda, native, 787. 
few in Bermuda, 788, 789, 870. 
Godet on, 870-872. 
injurious, effects of, 591, 802-808. 
modes of introduction, 787, 788, 
748,808, 812. 

Insurrections, 561,568. 

Intermittent fever, 511. 

Introduced Birds, 720. 

Climbing plants and vines, 658. 
Fruit, and fruit trees, 627. 

Insects, 787, 740-880, 888-892. 
Ornamental shrubs, hedge plants, 
652 

Shade trees and ornamental trees, 
648. 

Snails and slugs, 780, 784. 
Introduction of Arachnids, 881. 

Birds, 720-724. 

Domestic animals, 710. 
Earthworms, 845 
Game birds, 721. 

Ichneumon-flies desirable, 811. 
Insects, 785. 

Isopods, 844. 

Land mollusca, snails, and sings, 
727. 

Marine species, 848. 

Myriapods, 842. 

Nemerteans and planariana, 847, 
848. 

plants by birds, 580. 

Reptiles and Amphibians, 725. 

Rate and mice, 717. 

Spiders, 781. 

Surinam toad, 726. 
useful plants and injurious weeds, 
622, 625, 626. 

wild or half-wild cats, 718. 
wild bogs; their extermination, 710. 
Wood-rats, 1614-1618, 712, 

Ipomcea acuminata, 660. 
batatas, 660. 
coocinea, 660. 
diseecta, 627, 660. 
hederacea, 659. 


Ipomcea Jamaicensis, 660. 

Learii, 627, 660. 

* nil, 627, 059. 
pee-capraa, 476, 585. 
purpurea, 575, 059, 
sagittata, 660. 
aidiefolia, 659. 
triloba, 660. 
tuberosa, 660. 
villosa, 627, 680. 

Ireland Island, 417, 618, 614, 616. 
buried treasures on, 618-618, 
origin of name of, 618, 614. 
yellow-wood tree on, 611,614, 646. 
Irish banished, 618. 

Moss, food of sea-turtles, 698. 
Isabella Moth, 768. 

Isohnura iners, 818. 
lei a Isabella, 901. 

Islands, areas of several, 465 
extent of, 417. 
formerly all wooded, 421. 
situation of, 416. 

Isophyllia dipeaoea, 505. 

Isopods, terrestrial, 844. 

Ivy, English, 659. 

Japanese, 658. 

Poison, 858. 

Ixodes bovis, 841. 

Ixora coocinea, 655. 

Jack-fruit, 642. 

Jackson, Capt. Wm., 565. 

Jail fever, epidemio of, 516, 865. 
Jamaica, emigration to, 569. 

Jamboea vulgaris, 640. 

James, W. T., Arrow-root mill, 581. 
Jamestown, Vu., 588, 544, 878. 

Janipha manihot, 656. 

Japan Lily, bulbs exported, 581. 
disease of, 426, 581, 840. 
fields of, 426. 

Japan Medlar, 689. 

Rose, 826. 

Thorn, 626. 

Japanese Privet, 579, $10. 

Jardine, William, Contributions to Orni¬ 
thology, 725. 

Jasmine, 441, 659. 

Cape, 654. 
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Jasmine, European, 659. 

Bed, 655. 

Tree, 647. 

White, 576, 659. 

Wild, 576, 659. 

Yellow, 659. 

Jasminum fruticana, 659. 
grocili, 576. 
officinale, 659. 
sambac, 059. 
eimpliofchurn, 441, 659. 

JoesUB fiaviceps, 000. 
olituria, 800. 

Jatropha cureas, 575. 
hastata, 657. 
multifida, 657. 
podagrica, 657. 

JeunlngB, Tucker & Co., whale fishery, 
583. 

Jigger, 749, 871, 872. 
green, 872. 
whito, 872. 

Jones, Francis, astrologer, 619. 

J. Matthew, 474, 479, 586, 058, 717, 
725, 750, 757, 702, 700, 708, 775, 
788, 790, 798, 797, 798, 799. 
on drouth of 1875, 592. 
on sand dunes, 474. 
on whales, 090. 

Nicholas, trial of, 870. 

Jourdan, Silvanus, extracts from narra¬ 
tive, 1011, 498, 540, 596. 
on Birds, 001. 
on Oahow, 070. 
on climate, 498. 
on Fish, 699. 
on Palmetto, 590. 
on pearls, 710. 
on Bats, 712. 
on Sea-turtles, 091. 
on shipwreck of Sea Venture, 540. 
on Whales, 088, 
on wild Hogs, 711. 

Juaeo, 661. 

Juglane nigra, 650. 

Julufi Morelett, 844. 

Jumping Spiders, 889, 840. 

Juniperus Bermudians, its History, 590- 
608. 

Junonia osenia, 762, 782. 


Kjelrenteria paniculata, 644. 

Keeling John, deposition of, 615. 
Kellogg, F. V., 819, 820. 

Kentucky Coffee-tree, 626. 

Kerosene emulsion, preparation of, 808. 

emulsion, uses of, 655, 808. 

Kew Catalogue, 648. 

Kingfisher, 662, 680, 888. 

King's Castle, 450, 452, 454, 455, 458, 
460, 401, 463, 608, 680, 681. 
Kirby, W. F., 751, 755. 

Kitchen middens, 462. 

Kitchen Shoals, 489. 

Knocker, 826. 

Known Characteristics of the Cahow, 
676. 

Kosteletzkya Virginioa, 577. 

Labidum gigantea, 827. 
riparia, 827. 

Laborers, impressed in London, 567. 
Lace-wing Fly, 782. 

Lachnolaimus maximus, 504, 702. 
Lactopbrys trioornis, 504. 

triqueter, 504. 

Lady-birds (see Lady-bugs). 

Lady-bugs, desirable to introduce, 706. 

destroy Scale-insects, 804, 810. 
Laffan, Gov. Robert M., introduced 
pheasants, 721. 

Lagerstrosmia Indioa, 654. 

Lagoons, submerged, 482. 

Laguncularia raoemosa, 581. 
Lamellicom Beetles, 790. 

LampyHds, 793. 

Lancelet, 484. 

Land-crab, common, 449, 707. 
great, 707. 

Land Hermit-crab, 464. 

Nemerteans, 847. 

Planarians, 848. 
shells, Godst on, 868. 
shells, list of, 727* 

Lane, W. G., Essay on Snails, 781. 
L&ntana, 482, 627. 
oamara, 656. 
crocea, 656. 

4 involucr«ta=L. odorata, 655. 
Lantern-flies, 801. 

Lap^ygma exigua, 77ft, 782, 896. 
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Laphygmo frugiperda, 778, 886, 956, 
macra, 778, 788. 


Larder Beetle, 795. 

Larger tern, 666. 

Lasioderma serricoroe, 798. 

Lasiomycteris nootivagans, 718, 896. 

Laeiurae cinereus, 718* 

Lathrodeetus geometrioua, 882, 885. | 

Laurel, 648. 

Martinique, 658. 

true, 648. 

Laareetinus, 654. 

LaurUB nobilie, 648. 

Lavinia Butterfly, 762. 

Law as to killing of slaves, 568. 

forbidding the building of vessels 
larger than five tone, 605. 

forbidding cedar to be used as fuel, 
606. 

forbidding cutting of palmetto*** 
for bibby, 597. 

forbidding digging up the roots of j 
Button-wood tree, 621. 

forbidding importation of more 
slaves, 566. 

forbidding mention of former evil 
life, 601. 

forbidding picking of figs cm pub¬ 
lic lands, 681. 

forbidding Quakers and Catholics 
to remain on the islands, 569. 

making stealing tobaooo plants a 
felony, 556, 

regulating fisheries, 708, 704. 

regulating the prices of labor, 
1628, 555. 

regulating the prices of tobacco 
and com, 565. 

requiring the planting of pome¬ 
granate and fig trees for fenoes, 
1620, 629, 681. 

restraining turkeys in planting 
*ime, 787. 

to protect Birds, 662, 667,678,660, 
681, 886. 

to repress Scale-insects desirable, 
808. 

Laws of England to apply equally to 
negroes and whites, 566. 

Lead Bush, 654, 


I Leaf-beetles, 788. 

' Leaf-bag, 798, 799, 892. 

Leaf-hopper, 800, 801. 

Leaf-miner of Sweet Potato, 781. 
Leaf-mitee, 841, 842. 

Leather-back, or Leather Turtle, 697. 
Lecanium hemlsphfcricum, 807. 
hesperidnm, 807, 810* 
nigrum, 808. 
ole®, 805, 806, 607. 

Lee-chee, 688. 

Lefroy, Gov. John L., 444,459,498,495, 
498, 499, 574, 585, 610, 621, 624, 
628, 629, 680, 684, 687, 688, 689, 
640, 646, 049, 681, 874, 876, 878. 
See Governor Lefroy., 

Banana, varieties of, 628. 
character of, 858, 911, 
composition of soil, 492-494. 
death of, 858. 

disease of peach trees, 689. 

Grapes, new varieties introduced, 
686, 687. 

introduced foreign plants, 625. 
introduced fire-files, 798. 

Locust or Yellow-tree, 646, 
Memorials of Bermuda, 414, 858, 
878. 

meteorological table, 499. 
native plants, number of, 574. 
Palmetto, size of large, 094. 
portrait of, pi. civ. 

Sea side grape, Rise of, 585. 
Yellow-Wood tree, 610, 646. 
Legends of Buried Treasures, 610-619, 
Lemons, 518, 525, 526, 527, 582, 684. 
Lemon tree, 441, 681,684,602,604, 806. 

Water, 640. 

Lepidoptera, 756-762. 

Lepthemis hasmatogaetra, 818, 616, 
Leptotrichns granulatu», 844, 845. . 
Lepyrus, 785. 

Lestis unguiculata, 81$, 

Letter of Admiral Somers, $7$. 

Gon. George Washington, 456. 
Lettuce, 582,628. 

Leuoama glauoa, 654. \ 

Leuoania antioa, 772> 7$L 
ttnipunota, 778, $91. 

Leuoosia oraniolaria. 668. 
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Levies of men to labor on forts, 461. 
Liberty to transport cedar trees, 606. 
Licenses, for whale fishery, 522. 
Lichens, number of, 574. 

Life Plant. 432, 627. 

Uglitbourne, Mr., 478. 

Lighthouses, 418, 465. 

Lightning-bugs, 70S. 

Ligia Baudiniana, 845. 

oceanica, 845. 

Lignum-vitie, 644. 

Ligustrmn ovalifolium, 811. 
vulgare, 655. 

Ligyrus gibbosus, 790, 795. 
juvencus, 790. 
rugicejw, 791. 
tumiilosus, 791. 

Lily, Easter, 426, 531. 

Japan, 420, 840, 860. 
wild, 574. 

Umax uinereus, 868. 

fiavus, 734. 

Lime tree, 625, 636. 

Umenitis arohippus, 764. 

Limestone exported, 518. 

Limnma auricularia, 868. 

Umneria, sp., 889. 

Umosina, 740. 

Limulus polyphemus, 849. 

Linum usitatissimum, 627. 

Uon Book, 437. 

Liquor from cedar berries, 000. 
from figs. 681. 

from palmetto (see beeby), 424, 593. 
Liriodendron tuiipifera, 643. 

Litchi, 688. 

Uthobius lapidicola, 843. 
Lithospsrmum distiohnm, 585. 

Little Sulphur Buttery, 757. 

migrations of, 757, 758. 

Littorina, 621. 

Uvona pica, 468, 464, 708, 849. 

Urard, Bermuda, 451, 697,698. 
Blue-tailed. 725. 
food of, 889. 

Llanstwyth, 417, 897. 

Loblolly tree, 644. 

Lobster, Bermudian, 701, 705. 
Localised Hants, 574. 

Locust tree, 646. 


Locust tree, European, 645. 

West Indian, 645. 

Loggerhead Key, 697. 
sponge, 696. 

Turtle, food of, 696. 

Turtle, great size of, 695, 696. 
Loligo Pealei, 909, 

London, plague in, 512. 

Long Bar, 485. 

Bird Island, 442, 505. 

Point, 618. 

Scale-insect, 810. 

Long-horned Beetles, 790. 

Wood-borers, 790. 

Long-legged Spider, 834. 

Long-tail, 888. 

Longevity in Bermuda, 510. 
Lonieera oaprifohum, 659. 

Japonica, 659. 
sempervirens, 059. 

Loquat, 639. 

Loxosoeles rufescens, 831. 

Luciila cresar, 740. 
latifrons, 740. 
sericata, 740 
Ludwigia repens, 578. 

Lumber, 517, 600-010. 

cedar, exported, 518, 602. 
exportation prohibited, 602-605. 
prices for sawing, 555. 

Lupa forceps, in Godet, 868. 

Lycium vulgare, 660. 

Lycodontis funebris, 504. 
Lycoraorpha pholus, 769. 
Lyoopersioum esoulentum. 641. 
Lycosa atlantica, 838, 839. 
fusoa, 833 

Lygus lineolaris, 799. 
pratensis, 799. 

Mackerels, 701. 

Maelura aurantiaca, 642. 

xanfchoxylon, 642. 

Macrosila Carolina, 768. 

oingulata, 760. 

Madder, planted, 525, 625. 

Madeira Tine, 661. 

Cockroach, 826. 

Magazine Island, 612. 

Magazines of com, public, 602. 
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Magnolia grandiflora, 643. 

Large-flowered, 646. 

Mahoe, 675, 579, 588. 

Sea-side, 648. 

Mahogany, 484, 644. 

Mala squinado, in Godet, 868. 
Maiden-hair Fern, 482, 678,574. 

Main Island, 424. 

Maize, see Indian com, 527. 

Malaria, absent, 511. 

Malarial Mosqnito, absent, 511, 745. 
Mallards, 665. 

Mallophoga, 819. 

Malphigia setose, 644. 

Mammals, Godet on, 869. 
introduced, 710-720. 
native, 682, 717, 718. 

Mammea Americana, 688. 

Mammee, 688. 

Mandarin Orange, 684. 

Mange-mites, 841, 842. 

Mangifera Indica, 688. 

Mango, 688. 

Mangrove, 489, 579, 581, 621, 896. - 
Bay, 470, 621. 

Black, 578, 579, 585, 622. 

Grape, 585. 

Olive, 585, 022. 
swamps, 470, 021. 

White, 581. 

Zaragoza, 581. 

Manibot ntilissima, 656. 

Manufacture of arrow-root, 581. 

of salt at Turk’s Island, 520. 
Mantis, 828. 

Mantispida, 789. 

Maps of Bermuda, 455, 479, 480, 585. 
Margaronia hyalinata, 776. 
jairusalis, 782. 
nitidalis, 770. 

Margay, 658. 

Marigold, Sea, 582. 

Marine Hospital, 420. 

speoies, introduction of, 848. 
Marlatt, C. L.; 808, 804, 899. 

Marsh Fem, 467. 

Flea-bane, 577, 
plants, 576, 577. 

Martha, the ship, 548. 

Martinezia coralline, 651. 


MaTtyr, Peter, 588. 

Mason Wasps, 752. 

Majandra cerebrum, 484. 
labyrinthiformis, 484. 

Matrimony Vine, 660. 

Maurandia Barclay ana, 660. 
erubescens, 660. 
semperflorens, 660. 

May, Henry, 484, 584, 589, 611. 

description of wreck, 1598,584,585. 
escape on cedar vessel, 600. 
on wild hogs, 589, 710. 

May-bugs, 790. 

Maywing, see Merrywig, 787. 

McCallan, 0 W., 748. 

Meal-beetle, 787. 

Meal Moths, 779. 
worm, 789. 

Mealy-bug, 802, 800,*809. 

Meoistocephalus Guildingii, 848. 

Medlar Japan, 689. 

Megaptera hoopsbellicose, 682. 
longimana, 682. 
nodosa=Americana, 682. 

Megninia equinoctial is, 841. 

Melampus, 728. 

Melia azedaraoh, 644. 

Melochia odorata, 577, 644. 

Melon-moth ; melon‘Worm, 778. 

Melons, 582, 628, 640. 

Melontha, 784. 

Memorial tablet, 449,611. 

tablet erected, 1610, recording 
wreck of the Sea Venture, and 
escape of crew, 548. 
tablet set up, 542. 

Mendel, L. B., 680, 896. 

Menemsrus diversus, 840. 

Menippe meroenaria, 849, 868. 

Merrism, G. & 0, Co., 897. 

Merrywig or Merrywing, 787. 

Meeotbsmis longipennis, 816. 

Meteorological Tables, 499, 502, 508, 
509. 

Meteorology of Hamilton, 1901,506,508. 

Metoponorthus pruinosus, 845, 
sezfasciatus, 845. 

Mexican Ageratum, 626, 

Middleton, John, trial for witchcraft, 

680 . 
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Middleton, 0. T., Essay on Snails, 781. 

Migratory birds, introduction of plants 
by, 580,* 587. 

Milk-weed Butterfly, 768. 

Mill for arrow-root, 581 

ancient in Pembroke Parish, 527. 

Millipeds, 848, 844. 

Mills Breaker, 484. 

channel through reef, 487. 

Mimesa, 752 

Mimosa, yellow, 646. 

Miinua Carolinensis, 722. 
orpheus, 722. 
polyglottoe, 722. 

Mite of birds, 841, 842. 
of lily-bulbs, 840. 
of Tropic Bird, 841. 

Mnemosynon in figure of a Crosse set 
up, 1610, 542. 

Mocking Bird, 420, 722, 888. 

Modes of Introduction of insects, 787, 
748, 708, 802, 808. 
of plants, 587, 588. 

Modiola tulips, 710. 

Moisture of climate, 495. 

Molossus rufus, 868. 

Molucca beans, 580. 

Monarch Butterfly, 768. 

Monocrepidius lividus, 705. 

Moore, Alice, trial of, 882. 

Moore, Henry, 606. 

Moore, J. Percy, 845. 

Moore, Ciov. Bichard, 545, 551, 552, 554, 
555,508, 616, 655, 082, 073. See 
Gov. Moore, 
on blbby, 500. 

Egg-birds, 661,668, 666. 
first report of, 1012, 547, 661. 
forts built by, 547*654. 
on Palmetto, 606. 
on Peppers, 666, 
on timber trees, 600, 619. 
on wild hogs, 712. 
on wild olives, 682. 

Moore, Thomas, 410, 440, 448, 500. 
calabash tree, 446, 648. 
descriptions of scenery,440,446,509. 
personal reminiscences of, 440. 
poems of Bermuda quoted, 415,416, 
426, 440, 441, 444, 446, 440. 


Moore, Thomas, residence of, 489, 445. 
Moor-hen, 668. 

Moray, gTeen, 504. 

Morgan Island, 465. 

Morgan, Jolm, trial of, 877. 

Morinda royoc, 575. 

Moringa pterygosperma, 648. 

Mortmdm logons, 709. 

Morning Glory, 627, 659, 660. 
Arrow*loa\ed, 660. 

Blue-flowered, 059. 

Purple, 575, 659. 

Sphinx, 760. 

Yellow-flowered, 060. 

Morraies (Moray*), 701 
Morus alba=:mulfcicauliB, 041, 
rubra, 641. 

Moseley, H. N., 847. 

Mosquito, gray, 746. 

Malarial, absent, 511, 745. 

Tiger, 747 

Yellow-fever, 747, 866, 898. 
Mosquitoes, 511, 745, 865, 898. 

carry infectious diseases, 740, 747, 
865 

extermination of, 511, 747, 866. 
larva? of, 745 

transmit yellow-fever germs, 747, 
805. 

transmit fllariasis, 746. 

Mosses, 574. 

Moth, Angoumoia, 779. 

Bee, 779. 

Bella, 769. 

Clothes, 780, 781. 

Cucuml>er, 776. 

Cut-worm, 709, 

Fig, 778, 779. 

Fire* worm, 777. 

Flour, 779. 

Oeometrid, 775, 890, • 

Grain, 778, 779. 

Grass, 778. 

Hawk, 707. 

Isabella, 768. 

Leaf-minirig, 761. 

Meal, 779. 

Melon, 770. 

Mourning, 769. 

Owlet, 774. 
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Moth, Pink-underwing, 769. 

Plume, 891. 

Pyralid, 778. 

Raisin, 779. 

Tapestry, 780, 781. 

Wax, 779. 

Webbing, 780. 

Wolf, 778. 

Moths, 756. 

Mount Langton, 428, 649, 651. 
Mourning-cloak butterfly, 761. 

Mourning Moth, 769. 

Mowbray, Ixraia, 789,754, 761, 768, 778, 
781, 782, 791, 792, 797, 798, 799, 
800, 801, 827, 880, 866, 889, 890, 
891, 894. 

Mud-daubers, waaps, 752. 

Mud-wasp, Yellow-footed, 752. 

Mugil Braziliensis, 699, 701. 

Mulberry, 628. 

American Red, 528, 641. 

Black, 625, 642. 

Sea, 581. 

White, 625, 641. 

Wild, 622, 625. 

Mullets, 700. 

Murray anchorage, 465, 481, 482, 488, 
488. 

Governor, 419. 

Murraya exotica, 658. 

Mus amphibius, in Godet, 869. 
decumanus, 717. 
grcgarius, in Godet, 869. 
mueeulus, 717. 
rattus, 717. 

* tectornm, 718, 869. 

Musa paradisiaca, 627. 

sapientum, 627. 

Muaoa baailaris, 740. 
domestic*, 740. 

Museum of Natural History, incorpor¬ 
ated, 895. 

Musk Butterfly, 769. 

Melons, 640. 

Sphinx, 766. 
tobacco, 768. 

Mum dipsaoea, 505. 

Mussels, 710. 

Mya arenaria, in Godet, $68 
truncate, hi Godet, 868 


Myoteroperca bonaci, 504,505, 699,701. 
falcate. 704. 
tigris, 704. 

Mygale, 880 

Myginda rbacoma, 578, 577. 

Myriapods, 842. 

introduction of, 829. 

Myrica cerifera, 588. 

Myrmeleon, 788. 

Myrmicidie, 754. 

Myroxylon paruiferum, 646. 

Myrtle, Lime, 658. 

Prickly, 656. 

Mytilaapis citrioola, 808, 809, 810. 
Floridensis, 898. 

Gloven, 810. 

Nabis, 800. 

Napoleon’s Plume, 654 
Naseberry. 641 

Native insects mentioned by early 
writers, 785 

Native plants, 572, 587-590, 628. 
endemic, 578. 
localised, 574. 
marsh species, 576. 
number of, 578, 574. 
origin of, 571. 580, 587. 
seaside species, 578. 
trees and shrubs, 575. 
trees and shrubs partially destroyed, 
619. 

Wild Olive, 620, 

Natnral arches, 487, 478,478. 
bridge, on Cooper’s I., 472. 
fish ponds, 486, 441, 468. 

Navy yard, 420, 

Nea, Moore’s odes to, 444. 

personal history Of, 444, 

Neale, Thomas, and buried treesum,61G. 
Necrobia rufipee, 798. 

Nectarines, 689. 

Nectophora oitriMii, 802. 

Negro slave, burned and hanged for 
conspiracy, 564. 

Negroes, 560, 566, 

apprenticed to team trades, 662, 
banished, 564. 

banished if married to white per¬ 
son, 1668, 568L 
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Negron became slaves if they remained 
over 34 hours, 1674, 561. 
'burdensome to clothe and feed. 
1683, 563. 

conspiracy of, in 1761-3, 561, 563, 

m 

free, banished, 1656, 561. 
free, to apprentice themselves, 566. 
killing of, not a capitalari me, 1780, 
568. 

made executioners, 563, 
marriages legal, 564, 
more not desired, 563, 
not allowed baptism, 1686, 565 
slaves to be taken to church by 
owners, 1656, 564. 
sold to Americans, 563. 
stigmatised in ye face with an hott 
iron, 564. 

their noses slit, 564. 
valuation of those executed for con¬ 
spiracy, 1768, 866. 

West Indian captured, 561. 

Kelson, Lieutenant B, J. f 477, 698 
on changes at Crow Lane, 479. 
on changes at Shell}' Bay, 478. 
on sand dunes, 477, 478. 
on subfossil sea-turtles, 698. 
Nemerteans, land, 847. 

Neommius aya, 505. 

Nephelium litohi, 688. 

Nephila davipes, 839, 883 
Nephroditun araplum, 575. 
Bermudianum, 574, 575. 
thelypteris, 578. 

Kerlum oleander, 655. 

Kettle Butterfly, 761. 

Kettle-tree, 575, 588, 

New England, provisions sent to, 518, 
Newfoundland Banks, early fishery at, 
584, 544. 

Newgate Prison, 518, 601. 

New Providence, emigration to, 569. 
Newton on eshow, 674. 

Neaara viridula, 708, 

Nicker Tree, 575, 580. 

Nigger-fish, 909, 

Noddy Tern, 667. 

Nomophils noctnella, 778, 783. 
Nonesuch Island, 449. 


North Carolina, half-wild hogs in, 589. 

North Bock, Channels at, 487. 

North Bocks, 478, 488, 484, 584. 

Norwood, Bichard, early surveyor, 455, 
458, 477, 490, 534, 585, 587, 877. 
maps by, 455, 585, 612, 618, 680* 
olive oil, made by, 534, 688. 

Notes on Colors of Spiders, 888. 

Nova Scotia, 580. 

Novius bellus, 898. 

KoBbelei, 898. 

Noyau Vine, 660. 

Nullipores, 486, 

Nurse shark, 528. 

Nymphalis in Godet, 870. 

Oak, English, 626. 

Oaks, American, 636. 

Ocean-bug, 801. 

Octopus or Devil-fish, 505, 720, 909. 
.kills ducks and geese, 720. 
rugosus, 505. 

Oculina, 505. 
diffusa, 848. 

Ooyurus, 702. 

Odes to Nea, 444. 

Odonata, 812. 

Odontomachue insulans, 756 

Odontomyia, 749. 

GSdipoda Carolina, 821. 

Ogilvy, Dr., on Tamansk hedge, 865. 
on White Ant, 894. 
on Yellow fever, 865. 

Oil, castor, mode in 1684, 528, 524. 
olive, made in 1660, 534, 688. 
sharks, 528. , 

whale, amount exported, 522, 684, 
085. 

Okra, 658 

Old Church Bocks, 428. 

Old-Wives, 701 

Oldwife, Blue, 484. 

Olea Kuropoea, 683. 

Oleander, 426, 627, 655. 

Olibris, 797. 

Oligoohteta, 845. 

Olive, 441, 524, 682, 688. 

Mangrove, 585, 633. 
oil made by Bichard Norwood, in 
1660, 534, 688. 
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Olive, ordered pleated ia 1699, 684. 
Scale-insect, 806, 807 
tree, large, on Somerset I., 684. 
trees, at Walsingham, 441. 
wild, native, 375, 690. 

Olive-wood Bark, 575, 690. 

Olor Columbians, 668. 

Onohidium, 798. 

Onion, diseases in Bermuda, 580, 819, 
850 

Ply, 749 
Maggot, 742 
seed, imported, 529. 

Thrlps, 580, 819. 

Weevil, 785. 

Onions, 495, 628. 

amount exported, 528, 529, 580. 
amount produced per acre, 529. 
cultivation of, 529 
duty on, 529. 

Oreodoxa regia, 651. 

Ottaops Bermndensis, 888. 

Opatrinus anthracinus, 787. 

Opeas octonoides, 789. 

Swiftianum, 782 
Opbion macrurus, 754 
Opuntia, 482, 451, 578, 578. 
flcus-indioa, 581 
pes-oorvi, 581. 
tuna, 581 
vulgaris, 581. 

Orange, 495, 518, 595, 526, 810. 

Aphis, 809 
bitter, 686. 

Obionaspis, 809, 810. 

Dog, 759. 
dwarf, 658 
Fly, 748, 744 
Mandarin, 684. 

Mealy-bug, 806. 

Rust-mite, 841. 

Scales or Bark-lice. 527, 804, 806, 
807, 808, 809, 810, 811, 898. 
Spider, 884. 
tree, 441, 628, 681. 
tree, decrease of, 526, 810. 
tree, early introduction, 596. 
Oranges, amount raised, £26, 527. 

exported formerly, 526. 

Orbioella, 484. 


I Orbioella annularis, 485. 

cavernosa, 485. 

Orcheltmwn vulgare, 829. 

Orchestia agilis, 889. 

Orous Australasias, 805. 
cbftlybeu*, 805. 

Ordeal by water for witchcraft, 614,879. 
Orders and Constitutions, 454,517, 568, 
602. 

Ordnance, 458. 

Island, 542. 

Oreodoxa oleracea, 651. 

Oriental Cockroach, 828, 825. 

Smilux, 661. 

Origin of the native flora, 571,580, 587 
Ormenis pruinosa, 801. 

Orphula, 822 

macnlipennia, 821. 

Orthezia insignia, 806, 892. 
Orthooladius, 749. 

Orthops, 799. 

Orthoptera, 821. 

Osage Orange, 642. 

Osmunds, 467 
Osprayes, 865. 

Osprey, The (periodical), Bermuda birds 
in, 722. 

Otaheite Gooseberry, 649. 

Walnut, 649. 

Ouatilibi, 909. 

Outerbridge, Dr. T. A. ,435. 

Outer Island, butterflies roosting on, 
-764. 

Earwigs on, 897, 828. 
plants injured by salt foam, 579. 
Overpopulation in early years, 569. 
Oviedo, narrative of, 588. 

Owles, 668. 

Oyster, American, 849. 

pearl, 702, 708. 

Oxen-bird, 068. 

Oxeye, sea, 582* 

Oxyopes saUious, 862. 

Paohydlplax lcmgipannts, 818, 816. 
Pmciioptera pruinosa, 801. 

Page, Elisabeth, trial of, 884. 

Paget, pariah, 496, 466. 

Paget’s Fort, 448. 

Island, 447, 465. 
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Painted Lady, butterfly, 760. 

Painter’* (or Paynter’s) Hill, 488, 
Palieado (or palinode), 450. 

Palm, Barbados Cabbage, 484, 651. 
Cateehti, 652. 

Cocoa-nut, 422, 424, 651, 

Date, 424, 441, 042, 652. 

Grigri, 651. 

Gru-gru, 651. 

Japanese, 652. 

Mountain, 651. 

Koyal, 424, 651, 865. 

Sago, 650. ’ 

Soale-iusect on, 808. 

Palmetto, 421, 422, 428, 571, 598. 
baskets made from, 595. 
berries edible, 806. 
bibby from, 422, 595, 596, 597. 
bate and fane made from, 521, 595. 
head used as food, 554, 595, 596. 
hedges or fenoes of, 608, 081, 
laws against cutting, 421, 597, 598. 
leaves used for thatching, 595, 597, 
598. 

size of large ones, 594. 

Painera bilobata, 800. 

Pangitras bilineatus, 800, 801. 

Panchlora Mador®, 787, 826. 

Surinamensie, 825. 

Pandanus ordoratissimus, 652. 
utilis, 652. 

Veltchi, 652. 

Panestrin®, 827. 

Paniottm, Cocoids of, 892. 

Panulirus argue, 702, 705, 708, 

Papain, 425, 680. 

Papauee (Pawpaws), 624. 

Papttio cresphontes—thoas, 759, 008. 
polyxenes, 760. 

troiluat, 760. 

Paritinm tiliaoeum, 579. 

Parlatorla Pergandii, 811, 

Parrats, or parrots, Gov. Wood on, 664. 
Parrot-flab, 484, 468, 504. 

Parsley, 582, 

Parsnips, 628. 

Partial extermination of whales, 662. 
extermination of birds, sea-turtles, 
etfe„ 661, 682, 710. 

Partridge, 721, 868. 


Faspaltun distichum, 578. 

Passer domesticus, 722. 
montanus, 728. 

Passiflora ciliata, 575, 640. 
laurifolia, 640. 
melifolia, 640. 
quadrangular!s, 640. 
suberosa—P. minima, 659. 

Passion-flower, cultivated, 640. 

Wild, 575, 640. 

Patella pellueida, 868. 

Pavement-ant, 754. 

Pavouia spinifex, 577. 

Pawpaw, 425, 624, 629. 

digestive properties, 680. 

Paynter’s (or Painter’s) Vale, 488, 648. 

Pea, Blue, 659, 
common, 628. 

No-eye, 658. 

Weevil, 785, 788. 

Peach Borer, 689. 

tree, disease of, 689, 808. 

Peaches, 527, 688. 
decline of, 688. 

Poach-fly, 688, 689, 748. 

Peach-maggot, 748. 

Peach-pest, 748. 

Peacock Butterfly, 762, 768. 

Pear, avocado, 425, 804. 
tree, 689, 808. 

Pearl Oyster, 708, 709. 

Pearly-eye Butterfly, 766. 

Peat bogs, 467. 

large cedars in, 607. 

Feoten concentrious, in Godet, 868. 
ziozao, 709. 

Pedilanthus tithymaloides, 657. 

Pedipes, 728. 
txddens, 729. 

Peiresoia aculeata, 640. 
pereskia, 640. 

Pelopwua cementariua, 752. 
ocsruleus, 758. 
fasciatus, 758. 
flavipes, 752, 
lunatns, 752. 

Pemblyoo (see Pimlico), 677. 

Pembroke Church, 598, 607. 

Fort, 454, 547, 616, 

Marsh, 467. 



A. R Verrtll—The Bermuda Itfandi. 


Mt 


Pembroke Pariah records, 607. 

Penfield, 8. L., 464. 

Peniston, Annie, Essay on Snails, 781. 
W, S , 488. 

Peniatou’s Cave, 488, 471. 

Island, 461, 465 
Pond, 467. 

Pentatomids, 798, 891. 

Peperomia amplexicanlis, 576. 
magnolieefolia, 576, 577. 
obtusi folia, 576. 

Pepper-bush, 488, 655. 

Guinea, 655. 

Bed, 655. 

Spanish, 688, 655. 

Pepper Spliinx, 767. 

Peppers, Gov. Moore on, 055. 

Pergande, Th., 889. 

Pericheeta Berraudensis, 847. 

Dyeri, 847. 

Peridroma incivis, 769, 771. 

Perigea snbaurea, 782. 

Periplaneta Americana, 787, 828, 824, 
871. 

Australasia, 825, 871. 

Periwinkle, red, 627. 

Perjury, Mai for, 1618, 878. 

Peraa, 021. 

Perm gift latipes, 774. 

Persea gratiasima, 687. 

Persimmon, American, 641. 

Japanese, 641. 

Pestilence (see Epidemics), 515. 

Phaeton adherens, 869. 

Phaleena endania, 890. 

Phalangidie, 880. 

Phalena tcstaoea, 787. 

Pheasant, 721 
Pbeidolc pusilla, 755, 889. 

Pheretima Bermudenaia, 847. 
Bodericensis, 847. 

SchmardtB, 847. 

Philereme albosignata, 770. 

Fhiloscia Beraudensls, 845. 
Philosophical Transactions, 400, 510, 
688, 684, 827. 

Phlegothontins cingulatus, 706, 871. 

convolvuli, var. cingulatus, 766. 
Phoenix daotylifera, 642, 652. 

Pholcps tipuloides, 881,885. 


Phora, sp. 749. 

Phorbia oeparum, 742. 

Photinia Japunica, 689. 

Photintw pyralis, 798, 794. 

Photuris Pennsyttanicus, 798, 794. 
Phyllanthus distiohus, 649, 
nobili8, 649. 

Phyllodromia, 827. 

Physa fontinalis, 868. 

Physalia, eaten by turtles, 695. 

Fhysalis Peruvianas F edulie, 641. 
Physeter macrocephalus, 689. 

Physic Nut, 575. 

Physiography, including Meteorology, 
etc , 464. 

Fhysopoda, 812. 

Phytoptus oleivorus, 841* 

Pickle-worni, 778. 

Pieris brassiere, 870, 871. 

rap», 759, 871. 

Pigeon Berry, 666 
Cave, 720. 

Domestic, 720. 

Hawk, 665. 

Pea, 658, 

Pilchards, 700,*701. 

Pilot-ttshes, 468, 701. 

Pilots, 489. 

Pimenta acris, 640. 

vulgaris, 640. 

Pimento, 640. 

Pimlico or Pimlicoe, 456, 074, 677, 678. 
description of, 079. 
in Bahamas, 079. 

Pine Apple, 492, 525, 520, 624, 028. 
Gov, Butler on, 028. 

John Hardy on, 028. 

Gov. Wood on, 628. 

Scale-insects on, 892, 898. 
Pink-underwing Moth, 709 ? 

Pinnaoea, built by Somers and Gates, 
542, 548,544. 

Pinnacle Books, 909. 

Pintado introduced, 720* 

Fiophila Caaei, 742. 

Pirates, 588. 

Pitch Pine, 879, 589. 

Pittosporum coriaeewn, 048. 

tmdulatum, 648. 

Plague, bubonic, 612^515, 
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Plague, early epidemic* of, 518,514,515. 
of Wood-rate, 1614-1818, 590, 713. 

Flagtuda depress*, 506. 

Planarians, land, 848. 

Plantain*, 634, 687. 

Plantation holes, 468. 

Plant-lice, 803. 

Plant* brought from Bahama*, 1616-25, 
624, 027, 638, 639. 

Platophry* lunatus, 504. 

Platyous, 797 

Flatyptilia pusillidactyla, 891. 

Pleootrema, 737. 

Plexippus Paykulli, 881, 889. 

Pliocene Bermuda, 465. 

Plodia interpunctella, 779, 780. 

Plot, in 1678, 564. 

Plough, the ship, 545, 547, 596. 

Ploughs, introduction of, 493, 557, 895. 

Plover, 665. 

Pluchea oamphorata, 577. 
odomta, 577. 
purpura seen*, 577. 

Plum tree, 689. 

Plume-moth, 891. 

Plumeria rubra, 647. 

Flumsted, Wm., 512. * 

Plneia dyaus, 889. 
frateila, 775 
on, 775, 782, 911. 
rogation is, 889, 891. 

Pocahontas and companion*, fate of, 
514. 

Paeollloaonites Bermndeneis, 675, 738. 
oireumfirmatus, 728. 

Neluoni, 738. 

Beintanus, 728. 
sonatas, foasil, var., 728. 

Poinriaha regia, 646. 

Poison Ivy, 579, 588, 658. 
remedies for, 658. 
seed* eaten by catbird, 589. 

Poisonous secretion of Agua toad, 737. 

Poison Vine, 658. 

Foliates Canadensis, 750. 
palllpe*, 750, 752, 
perplexus, 750, 751, 752; 

Folygyra appressa, 782. 
miorodonta, 729. 

Poly podium elasttcum, 075. 


Polypodium pectinatun, 575. 
Pomace-fly, 742. 

Pomegranate, 488, 604, 629, 680, 681, 
808. 

hedges of, 488, 624, 680, 681. 
Pomelo, Scale-insect* of, 898. 

Pompilius Philadelphia, 752. 
Pompion* (pumpkins), 546. 

Fontodrilus arente, 846, 847 v 
Bermudensis, 847. 

Popple, Governor, 516. 

Population at different periods, 568. 
Population in 1679, 521. 

Porcellio Uevis, 844. 

parvicomis, 844. 

Porcupine-fi»h, 504. 

Porguise, 702. 

Porgy, 702, 704. 

Porites, 484, 485. 
astreoides, 505. 
olavaria, 505. 

Pork, exportation of, 521. 

Port Royal Parish records, 510. 

Porter, Wm. E., 414. 

Portiilacca oleraeea, food of sea-turtles, 
694. 

Potato-beetles, 788. 

Potatoes, 425, 528. 
duty on, 529. 
exportation of. 528, 580. 
first cultivated in 1618, 628. 
sent to Massachusetts, 1686, 528. 
sent to Virginia, 1820, 528, 628. 
sweet, 435. 
varieties of, 538, 

Poultry, introduction of, 720. 

Powder magaslne robbed, in 1775, 456, 
873. 

Powee, 730. 

Prentiss, D. Webster, Notes on birds 
of Bermuda, 735. 

Price, regulated by law, of labor, 555. 
of salt, 530, 

of sawing cedar timber, 602, 
of tobacco, food, etc,, 530. 

Prickly Pear, 482, 572, 578, 581, 

Pride of China, 644. 

Pride-of-India, *34, 644. 

Principal introduced fruit* and fruit 
tree*, 637, 
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■Principal introduced shade trees and 
ornamental shrubs, 648. 
shrubs introduced or cultivated, 
652. 

Pristonyohus complanatus, 797. 

Privateers in Bermuda, 520 

Privet, Japanese or California, 626, 655, 
811. 

Proclamation against catting or export¬ 
ing cedar and yellow wood tim¬ 
ber, 608. 

by Gov. Bell, in 1827, concerning 
stealing of frrnt, 681. 
by Gov Heydon, 1669, ordering 
planting of fig trees, etc., 681. 
by Gov. J. Harrison, 1628, as to 
pestilence, 515. 

by Gov Wm Sayle, destruction of 
cedars, 608. 

by Gov. F. Beymer, in regard to 
pestilence, 1664, 515. 
by Gov. Roger Wood, 1680, 1682, 
497, 600. 

Prodenia commelitue, 774. 
eridania, 890, 891. 

Productions and Exports, principal, 
historically treated, 517. 
Ambergris, lumber, fish, etc., 517. 
Tobacco, salt, 518. 

Whale fishery, sharks oil, 521. 

Silk, castor oil, olive oil, etc., 528. 
Sugar, cassava or tapioca, wheat, 
etc., 524. 

Bauanas, pineapples, oranges, lem¬ 
ons, etc., 525. 

Corn or niaUse, 527. 

Potatoos, onions, tomatoes, 528. 
Arrow-root, 581. 

Easter lilies, etc., 581. 

Productions, principal. See Principal 
productions, 517. 

Profile, human, on cliff at Castle 1,455. 

Prominent climbing plants or vines, 658. 

Propagation of yellow fever by mos¬ 
quitoes, 747, 865. 

Prospect HiU, 428. 

Protoparce Carolina, 768. 
oingulata, 766. 

Prussic-acid gas, fumigation with, 684, 

808 . 


Psammodius, 792. 

Pseudatolls, 414. 

Pseudoneuroptera, 812. 

Pseudoftcarus guaoamaia, 504. 

Psidium Cattleianum, 640. 
guaiva, 640. 
pomiferum, 640. 

Psilopus chrysoprasinus, 749. 

ohrysoprasus, 749. 

Psilotum triquetrum, 575, 587. 
Psoquilla, 817. 

Psychotria undata, 575 
Pteris aquilina, 467. 

heterophylla, 575. 

Pterophond, 801. 

Ptmids, 792. 

PfcinuB brunneus, 793. 
fur, 792. 

Public Garden, 730, 886. 

Library, 895, 

Museum, 895. 
magazines of com, 602. 

Puffiuus Auduboni, 674. 

Pulex canie, 749. 
irritans, 740. 
penetrans, 749, 871, 872. 
Puimonata, 7fl. 

Pulpit Rock, 478. 

Pulvinana innnmerabilis, 810. 
Pumpkins, 546, 628, 040. 

Pnnica granatum, 629. 

Punishments of crime, 874. 

•by banishment, 560, 568, 564, 570 
by burning and hanging, 564, 014, 
885. 

driving stake through body when 
buried, for suicides, 550. 
ducking, 481. 

enslavement to Company, 447,501, 
568, 878. 

fine for killing a Slave of another, 
568. 

hanging, 447, 556, 562, 875*885. 
head impaled on stake, for burg¬ 
lary, 1604, 508. 
placing in a cage, 555. 
putting in stocks, 556. 
riding cannon when fired, 590. 
serving as executioner, 562, 508, 
slitting nose or ears, 564,670, 
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Punishments, standing at cburoh door 
with bundle of tobacco tied to 
neck, for stealing tobaooo, 1027, 
556. 

stigmatising ** in ye face ” (brand¬ 
ing) with a hot iron, 564. 
whipping, 550, 556, 562, 564, 877. 
Pupa chrysalis, 868 

(Bifldaria) Jamaicensis, 729. 
pellucida, 729. 

(Bifldaria) rupicola, 729. 

(Bifida ria) servilis, 729. 

Pupoides margmata, 729. 

Purple Scale-insect, 808, 809. 

Purpura lapillus, 868. 

Purslane or punley, food of sea-turtles, 
448. 694. 

Pynes (Pine-apples), 624. 

Pyralis farlnalis, 779. 

Pyrameia oardui, 760. 

Pyrausta orphisalis, 782. 

Pyrrharotia Isabella, 768, 901, 

Quail, American, 429, 664, 888. 
extinct at one time, 721. 

Hurdle on, 721. 

reintroduced by H. Darrell, 721. 
Quaker, grasshopper, 821. 

Quakers, banishment of, 570. 

persecution of, 564, 569. 

Quamoclit ooccinea, 660. 

quamoclit=vulgaris, 660. 
Quarantine, 533. 
station, 449. 

Quarries of limestone, 432. 

Quassia amara, 644. 

Quebec Steamship Co., 415, 879. 

Queen Butterfly, 764. 

Queen of Shrubs, 654. 

Quince, 639. 

Radishes, 532, 628. 

Rainbow Flounder, 504. 

Rainfall, 494,495. 

remarkable in July, 1886, 866, 
Rain-water for domeetio use, 467, 511, 
517. 

Raisin-moth, 779. 

Raleigh, Sir Walter, on storms, 419. 
Randt%aoUleata, 878, 582. 

Tiuua. Coirw. Aoau., Von. 21, 


Eaphigaster oyduus, 798. 

prasinus, 798. 

Raspberry, 609. 

Rat, Black, 717. 

Brown, 717. 

Gray, 717, 869. 

Water, 869. 

Wood, 549, 551, 590, 591, 712-717, 
869. 

Rats and Mice, 717, 860. 

Ravens, Capt. John Smith on, 604. 
Records of Port Royal Parish, 510. 

Red Admiral butterfly, 701. 

Red Bird, 888. 

Cedar, 579, 000, 

Dragon-fly, 816. 

Mulberry, 625. 

Periwinkle, 627. 

Scale-insect, 810. 

Snapper, 505 
Spiders, 841, 843. 

Red-bud, 020 
Red-head, plant, 627. 

Redfield, Wm C , 895. 

Red-pshancks (ml-shanks), 665. 

Reefs or Flats, 465, 488. 

Register of Pembroke Parish, as to age 
of cedars, 607. 

Reid, Capt. Savile, on birds, 074, 078, 
682, 725, 896. 

Reid, Gov. Wm., 025, 685, 648, 646, 
895. 

introduced choice varieties of 
oranges, 085, 646. 
letters of, unpublished, 857, 895. 
on storms, 830, 895. 
personal data of, 895. 
plants and trees, 625, 865, 895. 
ploughs, introduced by, 492, 893. 
Remarkable instance of the Death of 
Fishes in *901, 503. 
rainfall in July, 1886, 866, 
Remedies for mosquitoes, 511. 

poison ivy, 658. 

Remigia disseverana, 774, 
hexaatylns, 774, 
indeniata, 774. 

/ latipea, 774, 

maroida, 774, 782, 
i perlata, 774. 

60 


Fun,, 1908. 
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Remigia repanda, 774, 783, 891. 
Texana, 774 

Remittent fever, absent, 611. 

Replies from the Bermuda Company, 
1679, 608. 

Reptiles: American Blue-tailed Lixard, 
735, 

Rhaohlcallis rnpestris, 581. 

Rhapis flabelliformis, 653. 

Rhtaobiua debills, 805, 
satellus, 805. 
ventralis, 805, 898 
Rhisoglyphus echinopus, 840. 
Rhizopkora mangle, 581, 621. 

Rhus toxicodendron, 588, 658. 
Ribbon-fish, 504. 

Rice, Prof. Wm. North, 484, 858, 857. 
Rice Bird, 888. 

Rice-weevil, 787, 785. 

Richardson, Rev. A., 565. 

Right Whales, 521, 684, 688. 

Riley, C. V , 748, 809, 810, 811. 

Roach, Theophilus, Essay on Snails, 781. 
Road-beds, 480. 

Road-cutting, 481. 

Robber-fly, 745, 

Roberts, Mr., introduced whelks, 708. 
Robin redbreast, 668. 

Robinia paeudacacia, 645. 

Robins, 662, 

Robin-william, 668. 

Rock-cockles, 710. 

Rook-fish, 504, 505, 700, 701. 
Rock-sucker, 909. 

Rod Wood, 575 
Rollo, Capt., 642. 

Rosa lmvigata, 654. 

Rosa rugosa, 626. 

Roseate Tern, 067. 

Rose-bonded Sphinx, 766. 

Rose-coral, 505. 

Rose, Japan, 626. 

Rose, Wild White, 654. 

Roses, 420, 

Rough Notes and Memoranda, John L. 

Hurdis, 725. 

Rove-beetles, 796 
Royal Gaxette, 497, 516. 

Royal lease or deed to Obr. Carter, 540, 
617, 618. 


Royal Palm, 424, 651, 865. 

Royal Society of London, 490, 510,688. 
Ruins of King’s Castle, 450-460. 

Old Forts, 449-464. 

Rumina decollate, 591, 080, 780, 781. 
Ruppla maritime, 586. 

Russelia junoea, 627. 

Sabal Blackburnian*, its History, 574, 
598. 

Saffron, planted. 525, 625. 

Sage Bush, 482, 655. 

Common, 655. 

Prickly, 650 
Red-flowered, 656. 

Yellow-flowered, 650. 

Sago Palm, 581, 650. 

Saint Andrew’s Cross, 652. 

Christophers 1,558. 

David’s Head, 489. 

David’s Island, 418, 448. 

David’s I, large cedars on, 601. 
David’s 1 , Turtle-fishery of, 448, 
692. 

David’s I., Whale fishery of, 684, 
* 688, 690. 

Elmo’s Fire, 588. 

George’s, 419, 431, 448. 

George’s, blockade running at, 444. 
George’s Hotel, 448. 

George’s Hand, early overclearing 
of, 598. 

George’s, narrow streets, 448. 
Helena, goats and hogs destructive 
on, 668. 

Helena, vegetation of, 626, 688. 
John’s Wort, 652. 

Lucia, emigration to, 569. 

Saiseetia hemisphmricum, 807* 
Salicomia, fruticosa, 585. 

Salix Babylonica, 649. 

Humboldfciana, 649. 

Salmon Peale, 700. 

Salt made at Crawl Point, 520. 

St. George’s, 520. 

Turks I., 518, 520* 

Salt spray, injurious effects of, 404,670. 
Salvia cocoinea, 628. 

Sambuous nigra, 954. 

Samphire, 586* 
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Sand-box Two, 649. 

Sand-dunes, 487, 474. 

Sand Hills, 485. 

Sand-wasp, 752. 

San Joel Scale, 803. 

Sannina exitiosa, 689. 

Sapinduft saponaria, 577, 579, 588. 

Sapodilla, 641. 

Sapota achras, 641. 

Saroophaga oamaria, 740. 
rabida, 740. 

Saroophagula, 749. 

Sarcopsylla gallinacea, 750. 
penetrans. 749, 871. 

Sarsaparilla, 661. 
false, 658. 

Satin Wood, 644. 

Saunders, Wm., 808. 

Saw-flies, 789. 

Sawing lumber, legalized rates, 555,602. 

Baxicola renanthe, 724. 

Sayle, Gov , 540, 548, 545, 584. 
on planting olive trees, 681. 
proclamations by, 508, 608. 

Sespvola lobelia, 588. 

Scale-Insects, 526, 591, 802-811, 892. 
destructiveness of, 804. 
disinfection for, 808. 
fumigation for, 808. 
kerosene emulsion for, 808. 
Lady-bugs devour. 805, 898. 
laws against, 808, 804. 

Sable to be introduced, 804. 
remedies for, 808-805. 

Scarabteide, 790. 

Scarlet-bean Tree, 646. 

Scarlet sage, 626. 

Scatopse atrata, 749. 

Scaur, 427. 

Scelipbron oementarium, 752. 
faaciatum, 758. 
flavipes, 752. 

Sohinus molle, 688. 

Schwarz, S. A., 785, 795, 796. 

Soinous fasoiatns, 869. 
ooellatus, 869, , 

Sciomyidaa, 749. 

Scnappers [Snappers], 700. 

Soolopendra subspinipea, 842. 

Sooldeantbue Sagraanus, 654. 


Scorpio afar, 871. 

Scorpions, 880, 871, 894, 895. 

Screw Pines, 652. 

Scudder, S. H., 757, 764. 

Scurvy Grass, 579. 

Scutigerk forceps, 848. 

Scytodes fusca, 882, 

Scytodes longipes, 882, 884. 

Sea Adventure, ship. See Sea Venture. 
Shoals, 540. 

Anemones, 909. 

Sea-breame, 702. 

Sea-foam, destructive effects of, 579. 
Sea-turtles, former great size of, 448,698 
Sea-wigeons, 665. 

Sea Grass, 586. 

Lavender, 576, 584 
Lawyers, 488. 

Marigold, 582. 

Mulberry, 581, 620. 

Orache, 585. 

Owle, 670 
Oxeye, 582. 

Purslane, 581, 

Tumstole, 584 

Venture, wreck of, 1609, 588-540, 
548, 880. 

Sea-side Bean, 580. 

Golden-rod, 588. 

Grape, 578, 579, 585. 

Locust Tree, 580. t 

Morning glory, 476. * 

Plants, 578. 

Vine, 585. 

Seal of the Bermuda Company, 586. 
Seaward, 485. 

Seed potatoes imported, 528. 

Seeds that float in the sea many weeks, 
588. 

Serpuline Atolls, 486. 

Serratioeps cards, 749. 

Sesuvium portulaoastrum, 581. 
Setomorpha, sp., 891. 

Settlement of the Bermudas in 1612, 
545. 

Settlers, early, number and character, 
452. 

Seymour, Captain, 612. 

Seymour, Governor, Proclamation by, 
515. 
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Shad, 704. 

Shaddock, 006 
Shade-coral, 505. 

Shade twee, Ornamental trees, 646. 
Shakespeare, 588. 

Sharks, 528, 700 
Hole, 488 
Oil, 521, 528. 

Shearwater, 456, 662, 674, 679. 
notes of, 670. 

Sheep and goats, destructive to vegeta¬ 
tion, 591 
Shelly Bay, 485. 

Shelly, Mr Henry, 485 

Shiner, 828 

Ship, Blessing, 452. 

Edwin, 624 
James, 514. 

Joseph, 818. 

Leander, 686. 

Sea Venture, 489. 

SUrre, 452. 

Warwick, wrecked, 460. 
Shipbuilding and commerce, 608 
Ship-channel, 487. 

Shipley, A. G., 811. 

Shipment of a cargo of cedar, 600, 801. 
Shipworm, 442. 

Shipwreck of the Bonaventura, 584. 
historical, 588 
of the Sea Venture, 587. 

Shore Cliffs, Natural Arches, Pinnacles, 
472 

Sicyos angulatus, 575 
Siderastraaa radians, 484, 485 
Silk, Castor Oil, Olive Oil, etc., 528. 
Cotton-tree, 648. 

Spider, 829. 

Worms, 528, 625, 041. 

Silver Witch, 828. 

Si Ivanna SurlnamensU, 788. 

Silvery Sphinx, 768, 

Singing Birds, Tree Sparrow, Gdldfinofc, 
Wheat-ear, Starling, etc., 722. 
Sinks, 466 

Siphonostoma citrifolil, 802, 
Sisyrinehmm Bermudianum, 572, 574. 
Sitodrepa panicea, 798. 

Sitophilns granarius, 528, 764, 
oty**, 785, 


Sitotroga cercalella, 779, 

Sketch of the Discovery and Early 
History, 582, 588. 

Skin beetles, 792. 

Skipping-beetles, 794. 

Skylark, European, 724, 

Slater, 844. 

Slavery: Negioes, Indians, Whites, 580- 
566, 806. 

Slaves allowed legal marriage, 564. 
apprenticed to trades, 562, 
banished when freed, 560. 
baptised sometimes, 564, 565 
children divided, 569 
conspiracies of, 1656, 1678, 1761, 
568, 564, 866 

denied religious privileges, 564 
emancipation of, 566, 570 
executed in 1768, value of, 866 
fine for killing, 810, 568 
Indian, 565. 

killing not a felony, 568 

laws to restrain, 568. 

number of in 1884, when freed, 586. 

sold away from the islands, 562,566. 

too numerous, 562. 

white, 566-568. 

Slaves to the Company, 447,. 561, 568, 
566, 875. 

Slender Snails, 782. 

Slicker, 828. 

Slipper Plant, 657. 

Slugs, 591, 784. 

Small pox, epidemics of, 516. 
vaccination for, 5)6. 

Smalt Shot, 575. 

Smllax asperacsS. sagittaafolia, 661, 
Oriental, 661. 

Smith, Oapt, John, 448, 458, 459, 545, 
546, 654, 656, 672,677, 678, 679, 
707, 708, 715. 

History quoted, 458, 455, 45$, 459, 
491, 486, 518, 5t7, 546, 672. 
on cahow, 872, 078, 
on egg-birds, 661, 666, 678. 
on famine of 10i5, 672. 
on fishes, 708, 704. 
on introduced plants, 024,625, 627, 
081. , 
00 fimdloinal plants, 680. 
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Smith, Gapt. John, on ravens (turkey 
buasard), 668, 664. 
on wood-rats, 715. 
personal data, Exp!, pi. oiii, (Ml. 
portrait of, pi. ciii. 

Smith, Bav. Samuel, 565. 

Smith’s Island, 447, 465. 

Smyrna Age, 682. 

Snails and Slugs, effects of, 591. 

Snails eaten by Tropic-bird, 781. 
Snappers, 488, 505, 701. 

Snapping Beetles, 794. 

Suites (snipes), 668. 

Snow, very rare, 498. 

Snow-berry, 575. 

Snowy Heron, 680. 

Snuff-bush, 438. 

Snuff Plant, 655. 

Soap-berry Tree, 577. 

Sober Island, 612. 

Soil, analyses of, 492. 

natural fertility of, 491, 494. 
origin of, 490. 

Solanum melongena=S. ovlgerum, 641. 
Soldier-flies, 749. 

Solidago sempervirens, 588. * 

Somers, Admiral Sir George, 485, 444, 
588, 541, 542, 544, 545, 692, 878. 
character of, 540, 699, 911. 
death of, 444, 544, 545. 
garden made by, 1609, 548, 
letter from, 1610, 544, 596, 378. 
pinnace built by, 548. 
portrait of, 1610, pi. oil, 913. 

Saint Elmo’s Are seen by, 588. 
Tablet at St. George's, 444. 
taking fish, 1610,696. 
wreck of, 1609, 588-541. 

Somerset Island, 419, 426, 497, 466. 
Sophora tomentosa, 577, 580. 

Sour Sap, 688. 

Southampton Fort, 458, 459, 460, 462. 
Qov. Butler’s description of, 459, 
460. 

Island, 454, 460, 465, 675. 
Sow^bhg, 844. 

Spanish Angel-flab, 504. 

Bayonet, 488,657. 
buccaneers, 668. 

02am, 730. 


Spanish Lady-fish, 504. 

Pepper, 688. 

Point, 428, 527, 618. 

Bock, x, 615. 

ships driven from Castle Island, 
1612, 451, 615. 
treasures, 546, 610-619. 
vessel wrecked, 514. 

Sparrow, English, 429, 662, 722, 888. 
European, 722. 

Tree, 728, 888. 

Sparrow-hawk, 665. 

Spartina juncea, 586. 

Spectrum bivittatum, 828. 

Spencer, Sarah, trial of, 885. 

Spenser, Archdeacon, 659. 

Spermaceti Whale, 683, 689. 
Spermaeooe tenuior, 576, 768. 
j Sperm Whale, 521, 689, 690. 

Sphargis coriacea, 607. 

Sphex oementanus, 752. 

Sphinx argentata, 768. 
atropos, in Godet, 871. 
Morning-glory, 766. 

Musk, 766, 767. 

Pepper, 767. 

Bose-banded, 766. 

Silvery, 768. 

Sweet-potato, 760, 871. 

Tobacco, 768. 

Spider-beetle, 792. 

Spider, Brown, 882, 884. 

Houbo, 881, 885, 888. 

Jumping, 881, 882, 889, 840. 
Long-legged, 884, 885. 

Orb* web, 888. 

Bed, 641, 842. 

King-legged, 886. 

Silk, 829, 802. 

Silvery, 887, 

Venomous, 882, 885, 886. 

Wolf, 888, 889. 

Spiders, colors of, 808. 

webs of, 880, 887. 

Spider*wasps, 752. 

Spinas tristis, 724. 

Spiraea prunifolia, 004, 
aalioifolia, 654. 

Spiral Snail, 591, 680, 780. 

Spiranthes tortMs, 578, 
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SplroboluB Heilprini, 843. 

Spondylus, 710 
Sponge, bright red, 434. 

Sponia Lamarckiana, 575 
Sporobolus Virginious, 587. 
Spotted-winged Grasahopper, 821. 
Spruce, or tamarisk, 433, 054 f 
Squash-beetle, 706. 

Squashes, 640, 

Squid, 009 
Squirrel-fifth, 504. 

Stable-fly, 740. 

Stafford, Judge Richard, 400, 510, 569, 
820 

on buned treasures, 614. 
on longevity, etc., 510. 
on whales, 521, 683. 

Stagmomanti* Carolina, 823. 

Stake driven through body of a suicide, 
650. 

Stalactites, 441, 805. 

Staphylinids, 796. 

Star Corals, 484. 

Starfish, 909. 

Stark’a Bermuda Guide, 607. 

Starling, European, 724, 888. 

Statice Carolinians, 576. 

Lefroyi, 574, 576, 584. 

Stealing of timber provided against, 604. 

of tobaoco plants a felony, 556. 
Stegomyia fascists, 747, 865, 898. 
Stenobothrue bilineafcua, 821. 

maculipennis, 891. 

Stenopteryx hybridal!*, 782, 
Stenotaphrum Americanum, 586. 
glabrum, 586. 

Steroulia Carthagineusts, 643. 

Sterna anoiithmtus, 668. 

Dougalli, 667. 
hirundo, 667. 
maxima, 068. 

Stevenaon, Goody, trial of, 881. 
Stevenson, J. J., on dunes, 474,475,569. 
Stiohopus, 483. 

Stingray, 700, 

Stokes’ Bay, 479. 

Stokes, Oapt., 455, 461, 611, 630, 631. 
Stomoxys calcitrant 740. 

Stone flies, 730. 

Stone monuments and labeled trees, 012, 


Stone residences, 422, 454. 

Stopper, 575. 

Straohy, Wm M extracts from narrrative 
of 1611, 419, 489, 494, 588, 540, 
541, 542, 543, 598, 661, 662. 666, 
067, 060, 680, 601, 600, 708, 711, 
784, 829. 

on birds, 661, 662. 
on cahow, 689. 
on egg-birds, 666, 607. 
on fish, 699. 
on herons, 680. 

' on palmetto, 508. 
on sea-turtles, 601. 
on shellfish, 708. 

on storm and wreck of Sea Ven- 
tnre, 588-540. 
on wild hogs, 711. 

StratiomyideB, 749. 

Strawberry, 532, 630. 

Flea-beetle, 789, 790. 

Strombus gall us, in Godet* 868, 
gigas, 007, 709. 

Stroud, Rich., trial of, 877. 

Stumus vulgaris, 724, 888. 

Stylopyga ortentalis, 828, 825. 

Styver Bush, 650. 

; Submerged Lagoons, 482. 

Snbulina ootona, 782. 

Succinea Barbadensis, 720, 782, 733. 

Bermudenais, 868. k 
Sugar-apple, 638. 

Sugar, Cassava, Wheat, etc., 524. 
canes, 524, 624. 
manufacture of, 524. 

Suicide by drunkenness, punished, 550. 
Sulphur, Clouded, 758. 

Cloudless, 759. 

Common American, 758. 

Little, 757. 

Summer drouth in 1849, 592. 

Summers, Sir George. See Somers, 538. 
Sunsets, brilliant, 428. 

Surinam Cherry, 640. 

Cockroach, 626. 

Toad. See Ague Toad, 726* 
Swamps, 466. 

Swaune (Swan), 668. 

Street Almond, 639. 

Bay Tree, 648. 
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Sweat Fennel, 608. 

Marjoram, 628. 

Orange, 684. 

Potatoes, 425, 525, 582, 660. 

Sop, 638, 806. 

Sweet-potato Fire-worn, 777. 

Leaf-miner, 781. 

Sphinx, Musk, 706, 767. 

Swietenia mahagoni, 644. 

Sword Plant, 640. 

Synchlora denticulate, 775. 

excurvaria, 775. 

Syngamia florella, 778. 

Syrphtw-fly, 745. 

Syrpbus obliquus, 745. 

Tabanus, 745. 
cinota, 745. 
lineola, 745. 

Tabebuia pentaphylla, 647. 

Table of Exports, 580. 

of mean monthly temperature and 
rainfall, 400. 

Tables, comparative, meteorological, 
508. 

Tablets and marks, 546. 

Tamarind, 645. 

Plum, 642. 
tree, 485. 

Tamadndus Indica, 645. 

Tamarisk hedge, 488, 654. 

age of, 865. 

Tamarix Galiioa, 654. 

Tanning leather a trade in Bermuda, 
620. 

Tapestry-moth, 781. 

Tapinattua melanognathus, 881, 889. 
Tapiooa, 524, 656. 

Tarnished Leaf bug, 700, 801. 

Taro, 525, 624. 

Tamils, 668. 

Tassel Plant, 580. 

Tea, South-sea, 658. 

Teal, 663. 

Teeoma Capensis, 660. 
pentaphylla, 647. 
radioans, 660. 
ftans, 647. 

Tegenaria Derhami, $81, 885. 

IWtaft, 710. 


Temperature, 416, 408, 490. 
Temperature of the Sea, 508, 507. 
Tempest, Shakespeare’s, 588. 

Tenebrio molitor, 787. 

Tenebrionids, 787. 

Teredo, 442. 

Tories lisa, 757. 

Tenues Antica, 817. 

Terminalia catappa, 647. 

Termites, 817. 

Terns, 442, 

Terrestrial Isopod Crustacea, 844. 
Testacella haliotoidea, 868. 

Tetanocera pictipes, 740. 

Tetragnatha extensa, 871. 

Tetranychus bimaculatus, 841, 842. 
tilarlus, 842. 

Tetrastemma agricola, 847. 
Thallassochelys oaouana, 695. 
caretta, 695. 

Japoniea, 006. 
olivacea, 098. 

Thatching roofs and sides of dwellings, 
595. 

palmetto leaves used for, 598, 595, 
598. 

Theft, trials for, 877. 

Theobald, F. V., 884, 511, 740-748. 
Theobroma, 581. 

Theretra terse, 800. 

Theridium niflpes, 831. 
studiosum, 882, 885. 
tepidarioruin, 881, 885. 

TherweBia moustratura, 782. 

Thermobia domestica, 828. 
Thennonectes, irroratus, 700. 

oraAticollifl, 706. 

Thespesia populnea, 648. 

Thevetia nereifolia~T. thevetla, 655. 
Thistle Butterfly, 760. 

Thomisus palleus, $88. 

Thomson, C. Wyville, on sand-dunes, 
475. 

Thom, Japan, 026. 

Thousand-legs, 848. 

Three Hill Shoals, 488. 

TbripSrf onion, 811, $12. 

Thrips tabaci, 330, 812. 

Thunderstorms, 405. 

Aysauophora vortex, 726. 
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Thymnopoda, food of whales, 687. 
Thysanoptera, 812. 

Tick, cattle, 840, 841. 

Ticks and Mites, 840. 

Tides, 400. 

in Harrington Sound, 486. 

Tides and Currents, 489. 

Tiger Beetle, 797. 

Mosquito, 747. 

Tile-fish, death of, 507. 

Tinea, or Tineola, bisellieila, 780. 
fieri frontella, 780. 
granella, 779. 
pelhonella, 780. 
tapetaelk, 780, 781. 

Tipulidte, 748. 

Tobacco, 462, 491, 494, 518-520, 545, 
555-560. 

amount formerly exported, 520,557. 
capital crime for stealing, 556. 
condemned and burned, 556. 
contraband, 519. 

Cultivation, as connected with Early 
History of the Islands, 555-560. 
cultivation, when abandoned, 559. 
first planted, 1610, 545. 

Flea-beetle, 789. 
monopoly, 519. 
prices of, 518, 555-558. 
shelters for, 494. 
tariff on, 519, 557, 558. 
used as currency, 461, 462, 555. 
Tobacco Bay, 474. 

Tobacco Beetle, 798. 

Tobacco Musk, 768. 

Tobacco Thripa, 811, 

Tobacco-worm, 767. 

Tomato, 588, 580, 582, 641. 

Leaf-bug, 799. 

Tomatoes, amount exported, 580. 

Tom Moore’s Calabash, 648. 

Tornado, 497. 

Tortoise-shell Turtle, 694, 695. 

Tortola, Governor of, 561. 

Toumefortta gnaph&lodes, 584. 
Tous-les-mois, 525. 

Town House at St. George’s, first stone 
building, 608. 

Toxopnenstes, 488. 

Tiuchyops cirrhosus, 867. 


Traditions of buried treasures, 612-619. 
Trainee abdominal!*, 818, 816. 

Carolina, 818. 

Treasures, buried, traditions of >449,612. 
Tree Snails, 782. 

Trees, large, ages of, 488, 607,865. 

Trial of Paul Beane, 447. 

Trials for abusive language, 875. 
for blasphemy, 877. 
for disrespect, 876. 
for drunkenness, 550, 681. 
for perjury, 878. 
for theft, 447, 562, 568, 877. 
for witchcraft, 614, 878-885. 
Tribolium confusum, 787, 788, 
ferrugineura, 788. 

Triohophaga tapetxella, 781. 
Trichoptera, 782. 

Trigonotylus ruflcomis, 799. 

Trinoton luridum, 819. 
Triphasi&aurantiolATsT. trifoliate, 658. 
Tristram, S. B., Canon, 725, 762, 766. 
Triumfetta semitriloba, 575. 

Trochosa, 888. 

Trogoderma tarsali, 796. 

Trppipe Whale, 521, 089. 

Tropic-bird, 428, 679, 680, 888. 
eating snails, 680, 781. 

Louse, 819. 

Mites, 841. 

Trott, Perient, on tobacco, 1668, 519. 
Trott’s Pond, 467. 

Trox scaber, 792. 
scabrosus, 910. 
suberosus, 792. 

True, F. W., Fisheries and Fishery In¬ 
dustries of United States, 692. 
on whales, 684. 

Trumpet Flower, French, 655. 

Bed, 660. 

Yellow, 647. 

TruncateUa, 748. 

Trunk-fish, 504. 

Trunk Island, 465. 

Turtle, 697, 

Trunk-whale, 521, 689. 

Tiypeta ospitata, 748. 
humili*, 749. - 

Tucker, Governor Daniel, 447,456,476, 
551, 502, 628,681,874. 
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Tucker, Governor Daniel, oharaoter of, 
447, 551. 

Commission of, 551. 
executions by, 447, 875. 

Maud* burned by, 552, 713, 714. 
made hedges and fences, 719. 

Paget Fort built by, 448. 
planted fig trees, etc., 624, 630. 
Tucker, Kiss Hesthea Louisa (“Nea”), 

AAA 

Vlt* 

Tucker, Win,, 444. 

Tucker’s Island, 456, 465. 

Tucker’s Town, 487, 476, 080, 
streets laid out in, 1616, 476. 
tornado at, 1875, 497. 

Tulip Tree, 648. 

Tumble-dungs, 790. 

Turbot, 484. 

Turkey Berry, 576, 656. 

Turkey Buzzard, 664. 

Turks Island, manufacture of salt at,520. 
Turnips, 582, 628. 

Turtle, caret, 694. 

green, 448, 692, 698. 
hawksbill, 448, 698, 694. 
leather-back, 696*, 697. 
loggerhead, 695, 696. 
tortoise-shell, 694. 
trunk-back, 897. 

Turtle fishery, 448, 692. 

Turtle-grass, 448, 587, 698. 

Turtle ponds at Bermuda, 448, 694. 
Two-lined Walking-stick, 828. 

Tylos Latreilll, 844. 
niveus, 844. 

Typhoid fever, 611, 516. 

Typhus fever, 816. 

Tyroglyphus site, 841. 

Uhler, P. R., 800, 822, 826. 

Ulex Buropseus, 658. 

Uloborus geniculatus, 881, 886. 

United States Weather Bureau, 506. 
TJropoda, 842. 

Uropodias Bermudensis, 844. 

Useful Plants from the Bahamas, 1616- 
1625, 621 

1 Utetheisa bella, 769. 

Vaccination* 516. 


VaiUantia muralis, 561. 

Valleys, 466. 

Vallonia pnlchella, 782, 783. 

Valuation of slaves executed in 1768, 

866 , 

Vampyre Bat, 867. 

Vanessa antiopa, 761. 
atalanta, 761. 
oardui, 760. 
io, 762. 

polychloros, 762. 

Van Name, W. O., 414, 864, 897, 906. 
Vaughan, Daniel, 641. 

Vedalia cardinalis, 796, 805, 898. 
Venomous Spider, 885. 

Vermetus, 486. 

Veronicella Schivelyte, 728, 785. 

Verrill, A. Hyatt, 414, 504, 680, 722, 
725, 788, 819, 820, 897, 906. 
Bermuda birds, 722, 728, 725. 
Butterflies, 759, 767, 768. 
drawings, 897-911. 
fishes found dead, 504, 505. 
food of Tropic Birds, 680. 
photographs, 414, 897-911. 
poison of Agua Toad, 727. 

Verrill, Clarence S., 414, 897. 

Vesey, Capt. Nathaniel, 886. 

introduced toad, 727. 

Vespa vulgaris, 750. 

Vespertilio pruiuosus, 718. 

Viburnum tinus, 654. 

Vigna luteola, 580. 

Vinca rosea, 627. 

Vine cuttings from England, 628, 686. 
Vines, cultivated, 686. 

ornamental, 658. 

Vinegar-fly, 742. 

Vino, 597. 

Vireo musious, Godet cm, 869. 

white-eyed, 429, 869. 

Virginia, 588. 

Colony, plants sent to, 518. 
Company, 514. 

Creeper, 658. 
emigration to, 069. 

History of, 448, 

Indian Maiden, marriage of, 614. 
Merchant, ship, 497. 

Virginian Indian virgins* 514. 
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Visitor’s Quids to Bermuda, J. M. Jones, 
725. 

Vitis hederacea, 058. 
inconstans, 058. 

Vitrina pellucida in Godet, 868. 

Wages regulated by law, 1623-26, 401, 
555. 

Waite, F. C., on Agua toad, 720. 

Wala vemalis, 882, 889. 

Walker, Edward, 517. 

Walking-stick, insect, 828. 

Walnut tree, Black, 050. 

Wokingham, Boy, 489. 

Caves, 441, 470,471. 

Coffee trees at, 441, 041. 

Bate Palm at. 441. 

Mr., cockswain of Sea Venture, 
1009, 489. 

natural fish-ponds at, 441, 468. 
Olive trees at, 441. 
place, 488. 

Thos. Moot© at, 489. 

Wild Jasmine at, 659. 
wild plants, rare, at, 441, 575, 590. 
Waltheria Americana, 576. 

Wampee, 053. 

Warwick parish, 420. 

ship, wreck of, 460, 496. 
Washington, General George, letter 
from, 456. 

George, charged with treason and 
convicted, 1050, 500. 

Wasp, Bermuda, 750, 751. 

Burrowing, 752. 

Digger, 752. 

Mason, 752. 

Mud, 752. 

Sand, 752. 

Spider, 752. 

W r ood, 752. 

Yellow, 750. 

Waltheria Americana, 570. 

Water Beetles, 706 
cisterns, 422, 467. 

Melons, 040, 
of wells, 422, 516. 
ordeal, 879-881. 

rain, universally used, 422,517. 
sea, bright colore of, 415, 429, 480. 


Water, transparency of, 415, 419, 480. 
Waters, Edward, 545. 

Wax, export of, 521. 

Wax-moth, 779. 

Webbing-moth, 780. 

Wedderbum, Lieut.-Col J, W. f 725. 
Weevil, Bean, 788. 

Black, 785. 

Coffee-bean, 780. 

Com, 528, 784. 

Cow-pea, 780. 

Fly, 779. 

Grain, 528, 784. 

Onion, 784, 785. 

Pea, 784. 

Rice, 784, 785. 

Weevils in com, 528. 

Wells, brackish, 422. 

Wentworth, Capt. John, 561. 

West, George W., 581, 650. 

West Indian Whelk, 468, 404, 708, 849. 
Whale Bay, 522. 

Whale, Biscay, 688, 088. 

Cape or Black, 688. 

Fin-hack, 688. 
fishery, 521, 522. 

fishery, American, extent of, 685. 
Greenland, 684. 
houses, former, 522, 090. 
Hump-back, 521, 682. 
oil, amount taken, 522, 684, 685. 
Right, 521, 084. 

Sperm, 521, 522, 688, 689. 
Spermaceti, 688, 689. 

Trompe, 521, 689. 

Trunk, 521, 689. 

Whalers, American, 685, 689, 

Whales, abundance of, formerly, 664. 
breeding of, 086. 
broaching of, 680, 
cubs, 521, 680, 687. 
flesh eaten, 687. 
food of, 688. 

Hayward, Mayor J. M., on, 088,690. 
Hayward,Thos. B.,on, 688,688,090. 
Hump-backs and Fin-backs, in Bay 
of Fundy, 087. 

Jones, J. M., on, 090. 

Jourdan, Silv., on, 688. 
large school of, 687. 
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Whales, migrations of, 686. 

Norwood, R., on, 622. 
playing of, 686. 
size of, 684. 

Stafford, R., on, 683. 
sporting, 686. 

tameness of, in Bay of Fundy, 687. 
Wheat, common, 491, 524, 525, 545. 
Wheatear, 429, 724, 888. 

Whelks, West Indian, 463,464, 708, 849. 
recently introduced, 708, 849. 
ahellw, fossil, 464. 

“ in kitchen middens, 463. 
Whinn, 658. 

Whipping PoRt, 550. 

punishment by, 556, 568, 564, 876. 
White, Rev. Nathaniel, 527. 

White Ants, 739, 817, 894. 
blast of onions, 812. 

Coccus, 637. 

Egret, 680. 

Hearn Bay, 681. 

Heron, 662, 680. 

Heron, laws to protect, 662, 681. 
Mangrove, 581. 

Mulberry, 625. 

Mullets, 699. 

Scale-insect, 810. 
slaves, 506. 

White-eyed Vireo, 429, 062, 887. 
Whitetield, Rev. George, 645. 

Whites, number of, 560, 570. 

Wild Birds Protection Act, 886. 

Wild or Half-wild Cats, 718. 

Box, 582. 

Bryone, 575. 

Olive, 575. 

Passion Flower, 575. 

Tobacco, 577. 

Wild Hogs, 550, 589, 710. 
bewitched, 615. 
their extermination, 710. 
destructive effects of, 589. 
destructive on St. Helena, 638. 
Wilk [whelk], 708. 

Williams, H. K., 506. 

Williams, W. F., on meteorology, 809, 
810. 

Willow, Caracas, 649. 

Weeping, 649. 


Winds, 496. 

salt, damage done by, 579. 
Wine-fly, 742. 

Wine-grape of Europe, 636. 

Wire-weed, 574. 

Wire-worms, 794. 

Wistaria, American, 659. 

speciosa=rW. fruteBccns, 659. 
WiRtowe, 434. 

Ashes confined at, 484. 

Witchcraft, executions for, 614, 878- 
815. 

ordeals by water for, 614, 880, 881. 
prosecutions, 641, 878-885. 

Women appointed executioners, 562. 
punished by dnoking, 481. 
sold for wives to the highest bid¬ 
ders, 586. 

Wood Beauty, 769. 

Wood, Governor Roger, 421, 523, 557, 
607, 

on castor oil crop, 523. 
on destitution of people, 557, 558. 
on negroes, 561, 562. 
on Pineapples, 628. 
on Tobacco, 558. 

Proclamation ot, 497. 

Wood, John, trial of, 875. 

Wood, Shaw, 643. 

Woodbine, Capt. Smith on, 580. 

Virginian, 575, 658. 

Wood-borers, 794. 

Woodhouse, Governor, 447, 608. 
Woodpeckers, 665, 888. 

Wood-rats, 548, 549, 551, 552, 590, 611, 
712. 

Capt. John Smith on, 715. 
effects of, 590. 

extinction of, due to starvation, 715. 
Gov. Butler on, 718. 

Hughes on, 714. 
origin of, 712. 

Wood-wasp ,*752. 

Wooden-ware, exported, 521. 
Woodwardia Virginica, 578. 

Wreck of Bonaventura, 534-587. 
Garland, 496, 518. 

Soa Venture, 587-541. 

Spanish ships, 514. 

Virginia merchant, 1601, 497. 
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Wreck of Warwick, 496. 

Wreck Hill, 485. 

Wrecks, 514. 

Xanthoxylum aromaticmu. See Zan- 
thoxylum, 609-618, 896. 

Yam, 624, 525. 

Yates Island, 465. 

Yaw-weed. 575. 

Yellow Daisy-bush, 582. 

Yellow Fever. 511, 516, 865. 

caused by mosquito bites, 511, 747, 
865. 

epidemics of formerly, 511,512,865, 
Godet on, 865. 

in Havana, table of deaths, 747, 
Mosquito, 746, 747, 865, 893. 
Ogilvy on, 865. 
on convict hulks, 865. 

Yellow Grunt, 704. 

Tayle, 702. 

Tree, 646. 

Wasp, 750. 

Yellow-wood, Gov. Moore on, 1612, 609. 


Yellow-wood, proclamation against ex¬ 
portations of, 1682, 609, 

timber valuable, 518, 609. 

Tree, 441, 575, 609, 610, 646. 

Tree and Legends of Buried Trea¬ 
sures, 610-618. 

Tree on Cooper’s Island, 611,616, 
618, 619. 

Tree on Ireland Island, 611-614, 
646. 

Troe on Walsingham tract, 441, 610. 

with brass tablet and cross, 610, 
611,618,618,619. 

Yellow-footed Wasp, 752. 

Yucca, 488. 

aloifoliarrY. serrnlata, 657. 

fUatnentosa, 657. 

Wbippleyi, 657. 

Zanthoxylum aromatioum. 575,609-618, 
806. 

Zaragoza Mangrove, 581, 620. 

Zonitoides minnsculus, 729. 

Zostera marina, 448, 586, 693. 



Figure 245.—Southern Army-worm and Moth (Laphygma frugipcrda), nat. size; 

after Packard. 
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